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ABSTRACT 
Childhood callous-unemotional traits (CU), defined as a lack of guilt, empathy, 
and affect, are important in understanding conduct problems and other maladaptive 
behaviors. Early CU, in particular, has received recent attention, though current 
conceptualizations often extrapolate from the adult literature and lack a more nuanced 
developmental perspective. CU, however, may manifest differently earlier in 
development. 
The aims of this project were to further our current understanding of the early CU 
construct by investigating; 1) long-term stability and its underlying genetic and 
environmental etiology from early childhood to adolescence; 2) structural, 
developmental, and etiological similarities and distinctions between CU and prosociality; 
and 3) the extent to which early CU and prosociality differentially predict adolescent 
outcomes. I hypothesized modest stability and predictive validity of early CU into 
adolescence, and expected early CU and prosociality to be separate but related constructs. 
Two longitudinal twin samples were used to address these aims (Sample 1: Ages 2 and 3 
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years [N=314 twin pairs], followed-up in adolescence M=14.5 years [N=128 twin pairs]; 
Sample 2: Ages 3, 4, and 5 years [N=310 twin pairs]). 
Study hypotheses were largely supported. In Study 1 (Sample 1), parent-reported 
CU was modestly stable, and common genetic factors contributed to this stability. 
However, most of the genetic and environmental variance was unique to adolescent CU. 
In Study 2 (Sample 2), confirmatory factor analysis, longitudinal growth modeling, and 
twin analyses supported early CU and prosociality as distinct but related constructs at the 
structural, developmental, and etiological level, respectively. Study 3 (Sample 1) further 
supported distinctions between early CU and low prosociality by demonstrating that both 
independently predicted adolescent externalizing behavioral outcomes. 
These studies highlight the long-term developmental significance of early CU, in 
both its stability and predictive validity into adolescence. Furthermore, this work 
demonstrates the relevance of prosociality to our understanding of early CU, highlighting 
the utility of integrating childhood CU research with work on normative prosocial 
development. That being said, CU and prosociality are not simply flip sides of the same 
coin in early childhood, and should be viewed as distinct constructs that independently 
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Initially developed as a meaningful way to identify heterogeneity in adult 
antisocial behavior, callous-unemotional traits (CU), often defined as a lack of guilt, 
empathy, and affect (Frick & Morris, 2004), have also demonstrated their utility in 
childhood. CU is consistently related to externalizing behaviors across development in 
both clinical and community samples (e.g., Frick et al., 2014a; Pardini, Obradović, & 
Loeber, 2006; Willoughby et al., 2014). For example, in childhood and adolescence, CU 
is related to Conduct Disorder (CD) and Antisocial Personality Disorder (Frick et al., 
2014b; Pardini et al., 2006). Furthermore, for children and adolescents with disruptive 
behavior problems, the presence of CU indicates more severe behaviors such as higher 
aggression or more CD symptoms (Edens et al., 2007; D. J. Hawes & Dadds, 2007). 
Because of this, it has been included as a subtype of Conduct Disorder in the DSM-5 
(Association & others, 2013), referred to as “low prosocial emotions”. Yet even in the 
absence of clinical behavior disorders, CU is indicative of socio-emotional 
maladjustment, above and beyond other problem behaviors. In early childhood, before 
severe psychopathology has emerged, research on CU and behavior problems has focused 
primarily on associations with Attention Deficit Hyperactivity Disorder (ADHD) and 
Oppositional Defiant Disorder (ODD), and finds that all three are associated in 
community samples (e.g., Flom & Saudino, 2017; Waller et al., 2017; Willoughby et al., 
2014). Additionally, individuals with higher CU bully more than others, above and 
beyond differences in bullying accounted for by CD behaviors (Viding et al., 2009). 




samples has been emphasized (Viding & McCrory, 2012a), and a call for more research 
with community samples has been made (Hyde, 2017). These meaningful individual 
differences in CU, whether assessed as a continuous trait or as an extreme, are heritable, 
with genetic effects explaining approximately 40%–78% of the variance in CU in early 
childhood and beyond, in both clinical and community samples (for review see Moore et 
al., 2019; Viding & McCrory, 2012b). 
There is clear evidence of the importance of childhood CU, but much remains to 
be known about what CU is “comprised of” and its long-term impact, particularly in 
regard to early CU. Though recent research has started focusing on CU in early 
childhood, our current awareness of child CU is simply a downward extension from the 
adult psychopathy literature (Patrick et al., 2007) and may not entirely represent how 
such behavior manifests early in development. The utility of incorporating a 
developmental psychopathology perspective into a CU literature more dominated by a 
clinical approach has been highlighted (Frick et al., 2014b), and may be especially 
relevant to furthering our understanding of CU in young children. Thus far, research in 
early childhood has revealed that CU: 1) can be adequately measured and is distinct at 
both the structural and etiological level from related behaviors such as ADHD and ODD 
(e.g., Flom & Saudino, 2017; Waller et al., 2017; Willoughby et al., 2014); 2) predicts 
behavioral outcomes into middle and late childhood above and beyond other behavior 
problems (Hyde et al., 2013; Waller, Dishion, et al., 2016; Waller et al., 2017; 
Willoughby et al., 2014); and 3) is moderately stable across early, middle and late 




across age (see Moore et al., 2019). However, there are critical gaps in knowledge, 
particularly given the common assumption that early behaviors are important to 
recognize in order to prevent problematic behavior later in adolescence. Utilizing 
longitudinal data to investigate the long-term stability and predictive validity of early CU, 
early behavioral correlates, and developmental trajectories in early childhood can be 
informative in addressing gaps via a developmentally informed approach. 
The importance of studying CU in early childhood 
Characteristics central to the development of CU, such as empathy and guilt, first 
appear at approximately 2 years of age (Kochanska et al., 2002; Young et al., 1999), and 
CU has been proposed as the normative development of these characteristics gone awry 
(Frick & Viding, 2009). Relevant cognitive abilities, such as perspective taking, are also 
rapidly developing and malleable in the preschool years (e.g., Mori & Cigala, 2016). 
Thus, research in early childhood may provide insight into the early foundations of CU, 
providing a base for research in later development. This represents a more 
developmentally-informed approach that acknowledges potential differences in how CU 
is conceptualized and measured across development, rather than simply extending what 
we know about adult CU to young children. Early childhood is also important because 
behavior problems that emerge at this time often signal more stable and severe behavior 
(e.g., Campbell, 1995). This highlights the need to identify at-risk children as early as 
possible, particularly given that behaviors in early childhood are most malleable and 
receptive to intervention (Frick et al., 2014b; Olds et al., 2005). Lastly, despite more 




and more “homegrown” measures have been developed. A better grasp on what 
comprises the CU construct has important implications for its measurement in early 
childhood. Improved measurement and comprehension can also, in turn, help better 
identify specific avenues, and children, for intervention efforts.  
CU and prosociality  
As previously mentioned, one approach to better elucidate childhood CU is to 
examine potential behavioral correlates, such as prosociality. Deficits in prosociality or 
reduced prosocial tendencies are often viewed as a key component of CU (Frick et al., 
2014b). For this, and other reasons outlined below, it may be particularly beneficial to 
focus on prosociality within the context of early CU. First, much is already known about 
the typical development of prosociality in early childhood, and integrating this into our 
knowledge of early CU may be beneficial. Second, prosocial behavior is easier to 
concretely recognize than other related moral behaviors such as guilt and empathy. This 
could result in more accurate measurement and understanding by parents and teachers of 
young children. Third, its relevance to CU has been demonstrated throughout 
development (for meta-analysis see Waller et al., In Press), though few studies have been 
conducted in very young children. Fourth, both CU and prosociality have a fundamental 
base in guilt and empathy (e.g., Frick et al., 2014b; Waller & Hyde, 2018), highlighting 
important foundational similarities early in development. Lastly, the DSM-V includes a 
diagnostic specifier for Conduct Disorder, referred to as “low prosocial emotions” (LPE; 
Association & others, 2013), which maps onto the CU construct (Frick et al., 2014a), 




research and clinical practice emphasizes the relevance of prosociality to CU, which 
consequently begs the question: to what extent are the two distinct constructs? 
Clarifying this has important theoretical, measurement, and intervention 
implications. For example, is high CU the same as low or absent prosociality, or is 
prosociality just a piece to a larger CU puzzle? Is there an advantage to measuring CU 
and prosociality separately in young children, or is a more global socio-emotional 
construct the most useful? Should each be targeted separately in intervention efforts, or is 
it likely they can both addressed together as one problematic domain?  
Despite important implications, there is a surprising paucity of research 
investigating the extent to which CU and prosociality are distinct. In certain cases, 
research has demonstrated the increased reliability of CU measurement when including 
prosocial items (e.g., Dadds et al., 2005), suggesting important overlap between the two. 
On the other hand, there is also research supporting CU and prosociality as different 
factors in middle childhood and beyond (e.g., Meehan et al., 2019; Willoughby et al., 
2015), but this work is limited. More research is necessary explicitly testing the factor 
structure of CU and prosociality, especially in early childhood. Additionally, no work has 
examined the extent to which CU and prosociality are genetically and/or environmentally 
distinct constructs. In other words, do they have shared genetic and/or environmental 
underpinnings, and to what extent are different genetic and environmental factors 
influencing each? Developmentally, little is known about the growth trajectories of CU 
and prosociality across early childhood. Most of the research on development has focused 




investigated the joint developmental trajectories of CU and prosociality. Doing so, 
however, can answer questions such as: how does change in one affect change in 
another? Does knowing the initial level of one inform on rate and direction of change in 
the other? This can provide important information on the extent to which each 
demonstrates distinct but related development across early childhood. Lastly, very little is 
known about the differential predictability of CU and prosociality. Research has 
demonstrated the utility of early CU as a predictor of later behavior above and beyond 
other behaviors such as conduct problems (e.g. Hyde et al., 2013; Waller, Hyde, et al., 
2015; Waller, Dishion, et al., 2016), however, only one study has examined how CU and 
prosociality are differentially associated with outcomes (Willoughby et al., 2015). While 
informative, this study in middle childhood only included relational outcomes (i.e., 
relationship quality with parents, teachers, and peers), and was cross-sectional and thus, 
does not address the important question of predictability.  
Linking early childhood and adolescence in the CU literature 
When examining the long-term developmental significance of the early CU 
construct, and its distinction from and relevance to prosociality, it is particularly 
informative to focus on the links from early childhood to adolescence. Both 
developmental periods are defined by substantial change relevant to CU. As previously 
mentioned, behaviors central to CU are coming online in early childhood. In adolescence, 
psychopathy related to CU peaks (Arnett, 2015), and costly societal problems such as 
incarcerations and violence emerge. Even in the absence of severe psychopathology or 




challenges are occurring in the context of a still immature emotion regulatory system 
(Arnett, 2015). As such, a socio-emotional construct like CU is important to investigate. 
Despite this, there is no research linking CU across these two developmental periods. 
This missing developmental link reveals several important gaps in understanding. At a 
most basic level, we do not know the extent to which early CU predicts adolescent CU. 
Are young children high on CU the same adolescents high on CU? Similarly, we do not 
know if early CU predicts other maladaptive behaviors in adolescence (e.g., conduct 
problems), and the extent to which it uniquely predicts adolescent behavioral outcomes 
when used in conjunction with related constructs such as prosociality. In other words, is 
the early CU construct a risk factor that provides additional information above and 
beyond other constructs that are better understood in early childhood and already 
extensively used? Currently, recognizing and intervening on early CU is often assumed 
as important because of its potential to prevent later, more severe problems in late 
childhood and adolescence; however, the extent to which early CU is actually 
informative regarding adolescent CU and related behaviors is not known. It is necessary 
to empirically address this to better understand how to intervene on early socio-emotional 
behavior before it becomes more problematic. Additionally, we do not know the 
underlying genetic and environmental contributions to these potential longitudinal 
relations, which could identify the extent to which young children may be at genetic 
and/or environmental risk for later CU. Much of what we know about CU, particularly in 
adolescence, is based on at-risk or clinical samples (i.e., children or adolescents 




longitudinal community samples is needed to appreciate the development and 
implications of CU to society more broadly.  
Nothing is known about the long-term stability of CU from early childhood to 
adolescence, yet there is evidence that CU is moderately stable in childhood and 
adolescence, with phenotypic age-to-age correlations generally in the range of 0.4 to 0.6 
(for review see Frick et al., 2014b). Early CU, more specifically, has demonstrated 
stability into middle and late childhood (e.g., Waller, Dishion, et al., 2016; Waller et al., 
2017; Willoughby et al., 2014). The fact that CU is stable across early childhood and this 
stability is genetically mediated (Flom & Saudino, 2016; Fontaine et al., 2010; Forsman 
et al., 2008) hints that CU may be stable from early childhood to adolescence, and that 
common genetic influences underlie this stability. However, this is an empirical question 
and given the substantial socio-emotional, cognitive, and moral development that occurs 
between early childhood and adolescence, it is possible there is little to no stability in 
CU.  
Though research has demonstrated the predictive validity of early CU to later 
behavior problems (e.g., Hyde et al., 2013; Waller, Hyde, et al., 2015; Waller, Dishion, et 
al., 2016; Willoughby et al., 2014), several issues need to be addressed. Little is known 
about how early CU predicts relational behaviors such as bullying and victimization, as 
compared to externalizing behaviors. In fact, the majority of research on CU and bullying 
and victimization is cross-sectional, and focused on late childhood or adolescence (for 
meta-analysis see Geel et al., 2017). However, even for externalizing outcomes (e.g., 




early CU to later maladaptive behaviors in middle and late childhood (e.g., Hyde et al., 
2013; Waller, Hyde, et al., 2016), but not adolescence. Finally, as previously discussed, 
nothing is known regarding the differential predictability of CU and prosociality at any 
point in development. Examining how early CU and prosociality may uniquely predict 
behavior in adolescence not only provides information on the utility of using the 
constructs separately in early childhood, but also links two important developmental 
periods. 
The current study 
To extend our knowledge of the early CU construct, the current dissertation 
research assessed two longitudinal community-based twin samples. In Sample 1, twins 
were assessed at ages 2 and 3 years (N=314 twin pairs), and followed-up in adolescence 
(M=14.5 years [N=128 twin pairs]). All early childhood behaviors were rated via parent-
report, and adolescent behaviors were both parent- and self-reported. In Sample 2, twins 
were assessed at ages 3, 4, and 5 years (N=310 twin pairs) via parent-report. Study 1 
(Sample 1), examined the long-term stability of early CU into adolescence, and the extent 
to which early CU continued to predict itself above and beyond related early behaviors 
(i.e., conduct problems, hyperactivity, and prosociality). Underlying genetic and 
environmental contributions to stability and change were also explored. Study 2 (Sample 
2) used confirmatory factor analyses, longitudinal growth modeling, and multivariate 
genetic models to investigate the extent to which CU and prosociality are distinct in early 
childhood at the structural, developmental, and etiological levels. As a continuation of 




independently predicted later relational and externalizing behavior outcomes in 
adolescence. Taken together, these studies provide a valuable developmental approach 





 CALLOUS-UNEMOTIONAL TRAITS IN AN ADOLESCENT 
COMMUNITY TWIN SAMPLE: DEVELOPMENTAL PRECURSORS, 
STABILITY, AND ETIOLOGY FROM EARLY CHILDHOOD 
Callous-unemotional traits (CU), characterized back a lack of guilt, empathy and 
affect (Frick & Morris, 2004), have significant negative implications for development. 
CU is predictive of earlier onset of severe conduct problems (e.g., Dandreaux & Frick, 
2009) and indexes a particularly aggressive subgroup of children and adolescents with 
conduct problems or antisocial behaviors (e.g., Kahn et al., 2012; Lawing et al., 2010), 
placing a large burden on families and society. Even in children without severe behavior 
problems, CU has been related to behavioral and social maladjustment (e.g., Viding & 
McCrory, 2012a), indicating its relevance to society more generally.   
 Early childhood and adolescence are critical time points in the development of 
CU. Although CU has not been as extensively studied in early childhood, recent research 
has focused on this developmental period for several reasons. Many behaviors relevant to 
CU, such as empathy and guilt, come online in early childhood (Kochanska et al., 2002; 
Young et al., 1999). Thus, it is a developmental period that can provide key insights into 
the foundation of CU. This allows for a more developmentally informed approach to our 
understanding of CU that acknowledges potential differences in how CU is 
conceptualized and measured across development, rather than simply extending what we 
know about adult CU to young children. Moreover, behavior problems that emerge early 
often signal more stable and severe behavior (e.g., Campbell, 1995), highlighting the 




imperative given that behaviors in early childhood are most malleable and receptive to 
intervention (Frick et al., 2014b; Olds et al., 2005).  
CU in adolescence is important because of its associations with severe 
psychopathology (e.g., Antisocial Personality Disorder) and costly societal problems 
(e.g., violence and incarceration) that are emerging during this period.  In fact, antisocial 
behavior reaches its peak in adolescence (Arnett, 2015). Furthermore, personality is 
becoming more crystalized and stable at this point in development, and new social 
challenges arise in the context of a still immature emotion regulatory system (Arnett, 
2015), making it particularly valuable to investigate CU stability in adolescence (Waller, 
Baskin-Sommers, et al., 2018).  
Despite the established importance of CU in early childhood and adolescence, 
there is no research examining the stability in CU across these two developmental 
periods. Research does demonstrate, however, that CU is moderately stable in childhood 
and adolescence, with phenotypic age-to-age correlations generally in the range of 0.4 to 
0.6 (for review see Frick et al., 2014b). In addition to well-established short-term stability 
of 1 or 2 years (e.g., Flom & Saudino, 2016; van Baardewijk et al., 2011; Waller et al., 
2012) there is evidence of stability in CU from early to middle and late childhood (e.g., 
Waller et al., 2017; Waller, Dishion, et al., 2016; Willoughby et al., 2014), middle 
childhood to adolescence (e.g., Fontaine et al., 2010; Frick, Cornell, Bodin, et al., 2003; 
Obradović et al., 2007), across adolescence (e.g., Forsman et al., 2008), and adolescence 
into adulthood (Blonigen et al., 2006). Furthermore, behavioral genetic studies of twins 




Fontaine et al., 2010; Forsman et al., 2008). Together, these findings hint that CU may be 
modestly to moderately stable from early childhood to adolescence, and that common 
genetic influences underlie this stability. However, given the vast social, emotional, 
cognitive and moral development that occurs across the years spanning early childhood to 
adolescence, it is possible there is little to no stability in CU. This must be empirically 
addressed. Additionally, much of what we know about CU, particularly in adolescence, is 
based on clinical samples (i.e., children or adolescents presenting with behavior and 
personality disorders). More research employing longitudinal community samples is 
needed to understand the normative development of CU more broadly. If CU is stable 
across these developmental periods, identifying the relative contribution of genetic and 
environmental factors to stability can inform about the factors underlying risk for CU in 
adolescence. In other words, are some of the same genes influencing CU in early 
childhood and adolescence (i.e., stability), and/or are there genetic factors that are unique 
to adolescence (i.e., representing biological change)? Environmental influences, such as 
parenting or peers, may similarly affect CU at each developmental period (thus may 
contribute to stability), or impact the construct differently in early childhood and 
adolescence (indexing environmental change). Understanding these etiological nuances 
in the stability of CU can help better identify underlying mechanisms and inform 
interventions.  
This study is the first to examine the long-term stability of early CU into 
adolescence, linking two critical developmental periods. An early childhood twin sample 




an association between CU and ADHD/hyperactivity, conduct problems and prosocial 
behavior in both childhood and adolescence (e.g., Frick et al., 2014b; Pardini et al., 2006; 
Willoughby et al., 2014), we also examined the extent to which early CU predicted 
adolescent CU controlling for these behaviors in early childhood. Genetically-informed 
twin analyses were conducted to explore underlying genetic and environmental links 
between early CU, any additional early predictors, and adolescent CU. We predicted 
modest to moderate stability in CU and that any observed continuity across age would be 




The Boston University Twin Project sample was recruited from birth records 
supplied by the Massachusetts Registry of Vital Records. As is standard for twin 
research, twins were selected preferentially for higher birth weight and gestational age. 
No twins with birth weights less than 1,750 g or with gestational ages less than 34 weeks 
were included in the study. The sample included 314 same-sex twin pairs at age 2 (145 
Monozygotic [MZ] 51% male, and 169 Dizygotic [DZ] 55% male), 304 of which were 
assessed at age 3 (140 MZ 51% male, and 164 DZ 55% male). Race was generally 
representative of the Massachusetts population (85.4% Caucasian, 3.2% Black, 2% Asian, 
7.3% Mixed, 2.2% Other). Socioeconomic status, according to the Hollingshead Four 
Factor Index (Hollingshead, 1975), ranged from low to upper middle class (range=20.5-




samples. In cases where DNA was not available (n=3), zygosity was determined using 
parents’ responses on physical similarity questionnaires which have been shown to be 
more than 95% accurate when compared to DNA markers (Price et al., 2000).  
Adolescence 
Of the 310 twin pairs seen at age 2, 95% had current mailing and/or email 
addresses and were contacted with a request to participate in an online follow-up. One 
hundred and twenty-eight twin pairs (n MZ=71, n DZ=58) provided follow-up data. 














Table 1. Count of Adolescent Participants with Completed Surveys 
 # twin pairs # individuals* 
Parent-report survey total 
120 
(67 MZ, 54 DZ) 
241 
(113 M, 128 F) 
Self-report survey total 
117 
(64 MZ, 54 DZ) 
239 
(103 M, 136 F) 
Either parent- or self-report 
128 
(71 MZ, 58 DZ) 
257 
(117 M, 140 F) 
Both parent- and self-report 
109 
(60 MZ, 50 DZ) 
223 
(99 M, 124 F) 
Note. *The number of individuals is not always double the number of twin 
pairs because several twin pairs had only one twin participate. 




The average age was 14.5 years (range=11-17). For twins included in the follow-up 
study, early socioeconomic status was low to upper middle class (range=23.5-66.0, 
M=53.1, SD=9.4). Parent-reported income at follow-up was largely middle-upper middle 
class (approximately 75% of the families had incomes of 100,000+/year). Race of follow-
up participants was similar to the full early childhood sample: 88.7% Caucasian, .9% 
Black, .9% Asian, and 9.6% Mixed.  
Measures 
CU in Early Childhood 
 For each twin, CU was assessed via a 5-item screening measure from the parent-
reported Child Behavior Checklist Preschool Form (CBCL 1½-5, Achenbach & Rescorla, 
2000), following Willoughby et al. (Willoughby et al., 2011). Each item on the CBCL 
was rated as 0=not true, 1=sometimes true, or 2=always true, with higher scores 
indicative of higher levels of CU. This measure has demonstrated adequate validity in 
early childhood. For example, CU at age 2 demonstrates expected behavioral correlates 
and predictive validity into middle childhood (Waller et al., 2017), and moderate stability 
into preschool (Flom & Saudino, 2016). Factor analyses of CBCL items from the CU, 
ADHD and ODD scales in early childhood samples have demonstrated that the data is 
best described by a 3-factor model, indicating that parents can differentiate between the 
three behaviors as early as 2 years of age (e.g., Flom & Saudino, 2016; Waller et al., 
2017). The formation of composite scores through aggregation across ages has been 
shown to increase reliability of measurement and to decrease measurement error 




ages 2 and 3 (Flom & Saudino, 2016), and because we had no hypotheses regarding CU 
at ages 2 and 3 differentially predicting, we averaged scores from both ages to create an 
overall early CU composite. Internal consistency for the early CU composite 
demonstrated good reliability (α =.87).  
Related Behaviors in Early Childhood 
Prosociality, hyperactivity and conduct problems were assessed via the parent-
reported Revised Rutter Parent Scale for Preschool Children (RRPSPC; Hogg et al., 
1997). The RRPSPC is based on the Preschool Behavior Questionnaire, which has been 
demonstrated to have good reliability and validity (Behar & Stringfield, 1974). Parents 
rated their child on specific behaviors using a 3-point scale (0=not true, 1=sometimes 
true, and 2=certainly true). The prosociality subscale consisted of 11 items, the 
hyperactivity subscale of 4 items, and the conduct problems scale of 8 items, with higher 
scores indicative of higher levels of the behavior. As with CU behavior, early behavior 
composites were created for each scale by averaging scores across ages. Stability 
correlations across ages 2 to 3 for each scale are presented in Table 2. All composites 
demonstrated good reliability (prosociality α = .92; hyperactivity α = .82; conduct 









Table 2. Early Childhood Stability Correlations  
 r (95% CIs) 
CU Age 2  3 .45 (.38, .51) 
CP Age 2  3 .52 (.46, .58) 
HY Age 2  3 .58 (.52, .63) 
PRO Age 2  3 .58 (.52, .63) 
 
CU in Adolescence 
Parents and twins completed online surveys about socio-emotional behaviors, 
including CU, using the Qualtrics platform (Qualtrics, Provo, UT). CU was assessed via 
parent- and self-report from the Inventory of Callous Unemotional Traits (ICU), which 
has demonstrated good reliability and validity in community samples (Essau et al., 2006). 
The ICU includes 24 behaviors (e.g., “tries not hurt others’ feelings”) rated on a 4-point 
scale (0=not true, 3=definitely true), and yields 3 scales (callousness, uncaring, 
unemotional), as well as an overall CU scale. Based on recommendations resulting from 
a recent meta-analysis of the ICU factor structure which demonstrated that a general 
factor largely explained the reliable variance in the overall CU scale score and the 
reliable variance of each subscale (Ray & Frick, 2018), we use the overall CU scale in 
our analyses. In this sample the ranges were 1-41 and 2-43, for parent and self-reports, 
respectively. The overall CU scale demonstrated good reliability for the parent- and self-






 Early CU, hyperactivity and conduct problems, as well as self-reported adolescent 
CU, were positively skewed and log-transformed to create a more normal distribution. 
Because twin covariances can be inflated by variance due to sex, all scores used in the 
behavior genetic analyses were residualized for sex effects (McGue & Bouchard Jr, 
1984). 
Statistical Analysis Plan 
Phenotypic Analyses 
Pearson correlations were computed between early behavior composites (CU, 
prosociality, hyperactivity, conduct problems) and later parent-reported and self-reported 
CU. This was followed by regression analyses predicting later CU from early CU while 
controlling for sex and adolescent age. To determine the extent to which early CU 
predicted later CU independent of other behavior problems, follow-up regression 
analyses included early prosociality, hyperactivity, and conduct problems as predictors. 
To account for non-independence arising from individuals being nested within families, 
all regression analyses were conducted using TYPE=CLUSTER in Mplus (Muthén & 
Muthén, 2012). 
Twin Analyses 
The twin method involves comparing genetically identical (MZ) twins with 
fraternal (DZ) twins who share approximately 50% of their segregating genes. Genetic 
influences are implied when cotwin similarity covaries with the degree of genetic 
20 
relatedness. If heredity affects a trait, the two-fold greater genetic similarity of MZ twins 
is expected to make them more similar than DZ twins.  
Multivariate Cholesky models were used to estimate genetic and environmental 
sources of variances and covariances between early predictors and adolescent CU, and 
their 95% confidence intervals. Figure 1 depicts a trivariate Cholesky model which 
partitions the phenotypic variance of and covariance between variables into additive 
genetic (A), shared environmental (C; experiences shared by family members, such as 
neighborhood and home environment), and nonshared environmental (E; experiences 
unique to members of a family, such as different friends and teachers) components. A1, 
C1, and E1 represent genetic, shared environmental, and nonshared environmental effects 
common to all 3 variables. A2, C2, and E2 represent genetic and environmental influences 
on variables 2 and 3 that are independent of variable 1; and A3, C3, and E3 represent 
genetic and environmental factors unique to variable 3. In addition to estimating variance 
components for each variable, this model also provides estimates of genetic and 
environmental correlations between variables. The genetic correlation (rg) indicates the 
extent to which genetic effects on one variable correlate with genetic effects on another, 
independent of the heritability of each measure. The genetic factors that influence two 
variables can covary perfectly even if the genetic factors on each measure contribute only 





Figure 1. Trivariate Cholesky Model. A=additive genetic effects; C=shared environmental effects; E=nonshared environmental effects.  














Conversely, two variables may be substantially heritable, but the genetic correlation 
would be zero if the genetic effects on the two measures do not overlap. Similar logic 
applies to shared environmental and nonshared environmental correlations. 
Models were fit to raw data using a maximum likelihood pedigree approach 
implemented in Mx structural equation modeling software (Neale, Boker, Xie, & Maes, 
2006). This approach allows the inclusion of participants with incomplete data. The 
overall fit of a model can be assessed by calculating twice the difference between the 
negative log-likelihood (-2LL) of the model and that of a saturated model (i.e., a model in 
which the variance/covariance structure is not estimated and all variances and 
covariances for MZ and DZ twins are estimated). The difference in -2LL is 
asymptotically distributed as χ2 with degrees of freedom equal to the difference in the 
number of parameters in the full model and that in the saturated model. In addition to the 
full model estimating all genetic and environmental sources of variance and covariance, a 
reduced model dropping all non-significant paths in the full model was fit to the data. The 
fit of this more parsimonious reduced model was compared to that of the full model.  
Results 
Descriptive Statistics 
Means for all variables are presented in Table 3. In both early childhood and 
adolescence, mean CU scores were consistent with other community samples (e.g., Essau 
et al., 2006; Moore et al., 2017; Waller, Hyde, et al., 2015; Willoughby et al., 2011). In 
order to assess potential effects of selective attrition, mixed means analyses controlling 










Age 2 Age 3 Composite 
 
Parent-report Self-report 
 M (SD)  M (SD) 
CU 1.54 (1.48) 1.26 (1.32) 1.39 (1.22) 
 
17.92 (8.66) 18.61 (7.08) 
CP 2.72 (2.35) 2.93 (2.59) 2.81 (2.22) 
 
-- -- 
HY 2.14 (1.89) 2.08 (1.93) 2.11 (1.74) 
 
-- -- 
PRO 14.07 (4.15) 15.32 (3.69) 14.70 (3.49) 
 
-- -- 
Note. Means presented for non-transformed variables for ease of interpretation. CU=callous-












Table 4. Early Childhood Behavior Means (and Standard Deviations) by 






Early CUa .30 (.22) .31 (.22) .03  
Early PRO 15.16 (3.46) 14.40 (3.48) 4.56* 
Early CPa .47 (.27) .49 (.27) .29 
Early HYa .39 (.26) .41 (.25) .73 




As seen in Table 4, subjects who did not participate in the follow-up study did not 
significantly differ in levels of early CU, conduct problems, or hyperactivity. Early 
prosociality was higher for participating adolescents, however, the effect was small 
(Cohen’s d=.22). 
Phenotypic Analyses  
Intercorrelations between variables in early childhood were modest to moderate (Table 
5), and parent- and self-rated CU in adolescence were moderately correlated (r=.41, 95% 
CIs=.29-.51). There was modest but significant stability from early CU to both parent- 
and self-reported CU in adolescence. For parent-reported adolescent CU, greater 
hyperactivity and conduct problems, and lower prosociality in early childhood were 
associated with higher CU in adolescence. Conduct problems and hyperactivity, but not 
early prosociality, predicted later self-reported CU.  
After controlling for sex and age at assessment in adolescence, regression 
analyses revealed that early CU predicted later parent-reported, but not self-reported, CU 
(Table 6). To further explore the stability of parent-rated CU, an additional regression 
analysis to determine the predictive validity of early CU above and beyond other early 
childhood behaviors was conducted. As indicated in Table 7, when prosociality, 
hyperactivity, and conduct problems were also included as early predictors, only early 
prosociality uniquely predicted later CU, suggesting that the modest stability in CU from 
early childhood to adolescence is being driven by prosocial behavior. To investigate this 





Table 5. Phenotypic Correlations Between Early Childhood Behaviors and Adolescent CU 
(and 95% Confidence Intervals) 
 






CU – Parent 
Adolescent 
CU – Self 


































Note. CU=callous-unemotional; CP=conduct problems; HY=hyperactivity; PRO=prosocial 















Table 6. Early CU Predicting Adolescent CUa 
 Parent-reported CU Self-reported CU 
 B SE β B SE β 
Covariates 
Sex -4.256 1.235 -.246** -0.090 0.025 -0.263** 
Ageb -0.694 0.510 -0.099 -0.011 0.009 -0.083 
Predictor(s) 
Early CU 7.152 2.733 0.183** 0.087 0.057 0.112 
Note. aParent-reported and self-reported CU outcomes were modeled separately but 
are included in the same table for ease of interpretation. bAge refers to age of child at 






























 The trivariate Cholesky model included early CU as the first variable to determine 
the extent to which its genetic and environmental influences carried into adolescence. 
Prosociality was chosen as the second variable to examine potential genetic and 
environmental influences above and beyond those on early CU that influence CU in 
adolescence. 
Table 7. Early Behaviors Predicting Adolescent Parent-reported 
CU 
 Parent-reported CU 
 B SE β 
Covariates 
Sex -3.365 1.172 -0.198** 
Agea -0.597 .499 -0.086 
Predictor(s) 
Early CU 2.496 3.560 0.065 
Early PRO -0.645 .179 -.259** 
Early CP 1.166 2.964 0.037 
Early HY 1.856 2.579 0.058 
Note. aAge refers to age of child at the adolescent survey of interest 




Table 8. Model Fit Statistics for Trivariate Cholesky Model 
Overall fit of modela Relative fit of modelb 
Model -2LL df Δ2 Δdf p AIC Δ2 Δdf p 
Saturated 7491.721 1434 
Full 7518.510 1458 26.79 24 .31 -21.21
Reduced Model – 
drop all C and E 
covariances 
7519.714 1464 27.99 30 .57 -32.01 1.20 6 .98 
Note. -2LL=Likelihood Statistic. χ2=Chi-square fit statistic. df=Degrees of freedom. AIC=Akaike’s 
Information Criterion. RMSEA=Root Mean Square Error of Approximation. C=shared environmental 
influences. E=nonshared environmental influences. aOverall fit of the model is determined by the 
difference in -2LL of the model and that of a saturated model. bRelative fit of the model determined by the  





The full trivariate Cholesky model provided an adequate fit for the data, but shared 
environmental influences on adolescent CU, shared environmental covariances between 
adolescent CU and early CU and prosociality, and nonshared environmental covariances 
between all three variables, could be dropped from the model without a significant 
detriment in fit (Table 8). The reduced, best-fitting model is presented in Figure 2. In 
early childhood, individual differences in CU and prosociality were moderately heritable 
(CU h2=.48 [.28, .65]; prosociality h2=.58 [.41, .73]). The shared environment modestly 
contributed to variation in both (CU c2=.24 [.09, .41]; prosociality c2=.18 [.06, .34]), with 
remaining variances accounted for by the nonshared environment. Adolescent parent-
reported CU was also heritable (h2=.56 [.36, .70]), with the remaining variance explained 
by the nonshared environment1.  
 The contemporaneous association between CU and prosociality in early childhood 
was a result of both genetic and environmental covariance. Specifically, genetic effects 
on early CU correlated negatively with those that influence early prosocial behavior (rg=-
.59 [-.36, -.84]), as did nonshared environmental influences (re=-.30 [-.14, -.43]). All of 
the same shared environmental effects influenced early CU and prosociality (rc=1.00 
[1.00, 1.00]), though positively. Stability in parent-rated CU was a result of common 
genetic effects  (rg=.27 [.02, .54]). 
                                                        
1 Univariate model-fitting analyses of self-reported CU also indicated significant genetic 
and nonshared environmental variance (h2=.49 [.30, .64], e2=.51 [.36, .70]), however, 
because our focus is on early predictors of later CU and early CU did not predict self-




Figure 2. Best-fitting Trivariate Model. Path estimates (and 95% confidence intervals) are provided. A=additive genetic effects; 
C=shared environmental effects; E=nonshared environmental effects 





































Early prosociality also demonstrated genetic covariance with adolescent parent-reported 
CU (rg=-.55 [-.32, -.79]). This included genetic effects common to all three behaviors, as 
well as genetic effects independent of early CU that were shared with parent-rated 
adolescent CU (i.e., the diagonal A2 path in Figure 2). However, the genetic effects 
common to all three phenotypes accounted for only 7% of the genetic variance on 
adolescent CU (.04/.56). Similarly, genetic effects on prosociality, above and beyond 
those on early CU, accounted for 23% (.13/.56) of the genetic variance in adolescent CU. 
Thus, 70% of the genetic variance of parent-rated CU in adolescence was independent of 
early CU and prosociality. Furthermore, all environmental effects on adolescent CU were 
independent of those in early childhood. 
Discussion 
This is the first study to investigate the stability in CU from early childhood to 
adolescence, two important developmental periods in our understanding of CU. CU was 
modestly stable, but only when rated by parents, not adolescents. Yet despite stability in 
parent-reported CU, prosociality emerged as the only unique predictor of later parent-
reported CU. Twin analyses demonstrated genetic contributions to both stability and 
change in CU across age, whereas the nonshared environment contributed solely to 
change. This pattern of results is consistent with other genetically-informed studies 
investigating the stability of CU across different and shorter developmental periods 
spanning early childhood, mid to late childhood, and adolescence (Blonigen et al., 2006; 
Flom & Saudino, 2016; Fontaine et al., 2010; Forsman et al., 2008). Associations 




overlapping genetic effects. Furthermore, there were genetic effects shared between early 
prosociality and adolescent CU that were independent of early CU, explaining why 
prosociality in early childhood is a unique predictor of later parent-rated CU. 
CU has predictive validity from early childhood into adolescence. Though 
stability was modest and only found for parent-reported CU, it is nonetheless notable that 
these early behaviors predict behavior across roughly 10 years of considerable 
developmental change. As such, this study adds novel support for the long-term 
developmental significance of CU in very early childhood. When early hyperactivity, 
conduct problems, and prosociality were also considered, however, CU did not continue 
to explain unique variance in later parent-reported CU. Instead, only early prosociality 
independently predicted later parent-reported CU. In other words, despite stability in CU 
across age, this stability is fully shared with prosociality, and prosociality explains 
additional variance in adolescent CU. This suggests that prosociality in early childhood 
may be more relevant to our understanding of later adolescent CU than early CU itself. 
Our findings are somewhat inconsistent with research demonstrating that preschool CU 
uniquely explains later behavior problems and/or CU above and beyond other early 
problem behaviors, designating children at risk for more severe and stable problematic 
behavior over time (e.g., Hyde et al., 2013; Waller, Hyde, et al., 2015; Waller, Dishion, et 
al., 2016). However, past research examined longitudinal associations across shorter 
intervals (i.e., to middle and/or late childhood) hence it is possible these effects do not 
persist into adolescence, a period of considerable change. Furthermore, these studies used 




relevance of CU in non-clinical samples (Viding & McCrory, 2012a), it is possible that 
early CU may not be as stable across longer periods of development in a normative 
sample. As expected in our normative sample, the range and variability in CU was low, 
whereas variability in prosociality was greater, likely because it is not a problematic 
behavior. More individual differences in prosociality, in turn, means that it is more likely 
to have predictive significance. Related to this, it may be easier to identify low or absent 
prosociality in a community-based sample than the presence of CU. If this is the case, it 
is possible that low prosociality is more relevant as an indicator for potential elevated 
adolescent CU in community samples, whereas CU is most relevant for clinical samples. 
More research examining the differential predictability and stability of these constructs in 
both clinical and community samples is necessary to empirically test this idea. 
Regardless, our results provide further support to Waller et al.’s conclusion that research 
should integrate normative prosocial development to our understanding of CU (Waller et 
al., In Press). 
Twin analyses shed further light on the relevance of prosociality to CU by 
demonstrating underlying contemporaneous and longitudinal genetic and environmental 
links between the two. Associations between early CU and early prosociality were 
explained by both genetic and environmental factors. The negative genetic and nonshared 
environmental correlations between CU and prosociality in early childhood indicate that 
some of the genetic and nonshared environmental effects that work to increase CU 
behavior also decrease prosociality. The same shared environmental influences operate 




covariance, the direction was positive. Because it is unlikely that shared environmental 
effects (e.g., parent personality, socioeconomic status) that increase CU behavior also 
increase prosocial behavior, it is more probable that this covariation is a result of shared 
rater variance due to the fact that parents are rating both behaviors for both twins 
(Saudino, 2017).  
As expected, stability in CU was a result of genetic factors, demonstrating that the 
modest stability in parent-reported CU was fully explained by common genetic effects. 
Similarly, the longitudinal association between early prosociality and adolescent parent-
reported CU was a result of shared genetic factors. More specifically, there were genetic 
effects that influenced early CU, early prosociality and parent-reported CU, as well as 
genetic effects that were only shared between early prosociality and later CU. Said 
another way, genetic effects common to CU across age were also shared with early 
prosociality, and further, prosociality had additional unique genetic effects that predicted 
adolescent CU. This pattern mirrors phenotypic analyses, wherein shared variance 
between CU and prosociality, and unique prosocial variance, predicted later adolescent 
CU. Because prosociality contributes information above and beyond early CU, at both the 
phenotypic and etiological level, it is important to continue integrating research on 
normative prosocial development and CU. More work should investigate the extent to 
which the two are distinct but related constructs in early childhood.  
Though genetic factors explained longitudinal associations between early CU and 
prosociality and later CU, the majority of genetic influences on adolescent CU were 




challenges central to adolescence (Arnett, 2015) that are likely influenced in part by 
genetic effects. These new challenges occur in the context of substantial biological 
change resulting from puberty, and, consequentially, changes in the brain. In adolescence, 
a still-maturing frontal lobe, which is responsible for skills such as problem solving, 
judgment, abstract thought, and impulse control, is undergoing considerable change 
(Arain et al., 2013). Meanwhile, the immature limbic system – a more primal system 
related to emotion and motivation – is used more by adolescents than adults when 
interacting with others and making decisions, resulting in more impulsive behavior 
(Arain et al., 2013). Notably, these maturational changes in the adolescent brain are 
partly heritable (Arain et al., 2013) and could explain genetic change in CU. For example, 
emotion regulation and reactivity, impulse control, and moral and abstract reasoning are 
genetically influenced (e.g., Flom & Saudino, 2019; Arain et al., 2013; Nielsen et al., 
2012), important in adolescence, and related to CU (e.g., Ciucci et al., 2015; Essau et al., 
2017; Fanti et al., 2016; Lotze et al., 2010; Mann et al., 2018; Truedsson et al., 2019). 
Thus, genetic factors underlying these new skills could explain biological change in CU 
from early childhood to adolescence.  
All environmental effects on later parent-reported CU were specific to 
adolescence, pointing to the importance of the environment in also influencing change. A 
likely source of environmental change is peers. Peers become more influential across 
development, peaking in adolescence, particularly in the context of risk taking (e.g., 
Gardner & Steinberg, 2005). As the role of peers becomes more prominent, the parent-




nonshared environmental change in CU across age. There are likely distinct parenting 
challenges in early childhood and adolescence that result in new differential parenting 
practices that affect CU. For example, parental monitoring and control may be more 
relevant in adolescence as there is more independent time spent outside the home. It is 
possible that harsh and warm parenting, both of which have been established as 
nonshared environmental influences on CU (Waller, Hyde, et al., 2018), affect CU 
differently in early childhood and adolescence.  
There are important strengths of this study, including a genetically-informed, 
longitudinal, multi-rater design that is the first to link CU in early childhood and 
adolescence. However, limitations should be noted. First, these results may not generalize 
to a clinical sample. More longitudinal research spanning early childhood to adolescence 
using clinical or at-risk samples, in addition to community samples, is needed. 
Nonetheless, the relevance and necessity of investigating CU in community samples has 
been demonstrated. Specifically, CU can occur in the absence of clinical levels of 
behavior problems such as antisocial behavior disorder, yet show meaningful variation 
and associations with maladaptive behavior (e.g., Flom & Saudino, 2017; Viding & 
McCrory, 2012a; Willoughby et al., 2011). Furthermore, because most people in the 
population do not have clinical levels of CU, our results have implications for a broader 
set of individuals by illustrating the relevance of CU even when not at its most extreme. 
Second, our sample was predominately middle to upper-middle class. Though generally 
representative of Massachusetts, which has a median family income higher than the 




individuals of lower socioeconomic status. Third, given that sex was a significant 
predictor in phenotypic analyses, it is possible there are differences in underlying 
etiology for males and females. Our relatively small sample did not allow for the 
decomposition of genetic and environmental variances and covariances by sex, but we 
controlled for variance due to sex in genetic analyses. Nonetheless, the exploration of sex 
differences is an important future direction. Fourth, attrition analyses indicated higher 
levels of prosociality in participating adolescents. Though the difference is small, it is 
possible that having a slightly more prosocial follow-up sample skewed our results in 
favor of early prosocial behavior having a greater impact on later CU than early CU 
itself. Lastly, it is possible that the stability in parent-rated CU is a function of the 
behavior at each age being rated by the same person. Parent-rated and adolescent-rated 
CU were only moderately rated, indicating that, to a certain extent, the two provide 
different information. However, even if stability is due to rater effects, there are still 
important implications about the fact that parents form a view of their very young 
children’s behaviors that persists, albeit modestly, into adolescence.    
Despite these limitations, this study establishes long-term stability in CU from 
early childhood to adolescence, providing further support for the validity of assessing 
early CU and its impact on later behavior. Stability was modest, however, pointing to 
substantial change from early childhood to adolescence that was both genetically and 
environmentally mediated. This underscores the important message that CU, despite 
being heritable in early childhood and demonstrating modest genetic stability into 




and future research identifying more specific biological and environmental mechanisms 
of this change can create more effective interventions and better identify at-risk children. 
Results also support the importance of integrating normative prosocial development into 
our understanding of childhood CU given its unique importance as an early predictor of 
adolescent CU. More information on the relation, and distinctions, between CU and 





CALLOUS-UNEMOTIONAL TRAITS AND LOW PROSOCIALITY IN 
PRESCHOOLERS: TESTING THE POSSIBILITY OF DISTINCT ETIOLOGIC 
CONSTRUCTS AND DEVELOPMENTAL PATTERNS 
Individuals with callous-unemotional traits (CU) exhibit less guilt, empathy, and 
affect (Frick et al., 1994, 2014b). The construct of CU has been informative in helping to 
identify heterogeneity among youth high on conduct problems in childhood and 
adolescence, with the presence of CU often indicating risk for more stable and severe 
problematic behavior (Edens et al., 2007; Frick et al., 2014b; Waller et al., 2017). 
Deficits in prosociality or reduced prosocial tendencies are often viewed as a key 
component of CU. Indeed, the DSM-V includes a diagnostic specifier for Conduct 
Disorder, referred to as low prosocial emotions (LPE; Association & others, 2013), which 
maps onto the CU construct (Frick et al., 2014a), implying a similar theoretical 
conceptualization of the two. Consistent with this, a recent meta-analysis examining the 
core correlates of CU in childhood and adolescence demonstrated a high negative 
association between CU and prosocial behavior across 17 articles and 19 effect sizes (ρ=-
.69 attenuated effect size, -.52 unattenuated; Waller et al., In Press). Furthermore, both 
CU and prosocial behavior have a fundamental base in guilt and empathy (e.g., Frick et 
al., 2014b; Waller & Hyde, 2018), again highlighting similarities across the two 
behavioral constructs. This, then, begs the question as to whether CU and reduced 
prosociality are distinct constructs in young children. Surprisingly little empirical work 




implications. This study addresses this question at the level of factor structure, 
developmental trajectories, and genetic and environmental etiology.   
CU in Early Childhood 
As currently conceptualized, CU in childhood is simply a downward extension 
from adult psychopathology (Patrick et al., 2007), and though there is growing 
developmental work, there is much to be done regarding what comprises CU in early life 
and how this might change over time. Behavior in early childhood is thought to be more 
malleable to intervention (Frick et al., 2014b; Olds et al., 2005), further highlighting the 
need to improve measurement and understanding of early CU. This, in turn, can help 
better identify at-risk children and avenues for intervention. Given the association 
between CU and prosocial behaviors, it may be particularly beneficial to focus on 
prosociality within the context of early CU because much is already known about its 
typical development in early childhood, and because it is characterized by concrete 
behaviors (e.g., sharing and helping) that are easier to identify and understand than guilt 
and empathy. CU and prosociality emerge in early childhood as relevant socio-emotional 
(e.g., guilt and empathy) and cognitive abilities (e.g., perspective taking) rapidly develop 
during this period (Kochanska et al., 2002; Mori & Cigala, 2016; Young et al., 1999; 
Zahn-Waxler et al., 1992). Thus, examining the extent to which CU and reduced 
prosocial behavior may represent distinct constructs in early childhood is an important 






Factor Structure of CU and Prosocial Behavior 
 Factor analyses of items assessing CU and prosocial behavior can inform on 
whether these items are structurally distinct. That is, if the two domains form separate 
factors, it would imply that each set of behaviors is a distinct construct. Conversely, a 
single factor would indicate that CU and low prosocial behaviors represent a single 
domain. Elucidating this has implications for the measurement of CU, as well as for 
intervention. Specifically, should CU be separately targeted, or is there perhaps a more 
global socio-emotional deficit that should be addressed?  
Measurement of childhood CU in the literature hints at both unique and shared 
variance between the two. For example, in middle childhood, prosocial items from the 
Strengths and Difficulties Questionnaire (SDQ) have been added to the callousness items 
from the Antisocial Process Screening Device (APSD) to improve measurement of CU 
traits (Dadds et al., 2005; Viding et al., 2005). Specifically, the CU subscale from the 
APSD shows higher reliability when SDQ prosocial items have been added (Dadds et al., 
2005). As such, these combined scales have been subsequently used to assess CU in other 
samples (e.g., Fontaine et al., 2011; Pasalich et al., 2011). On the other hand, factor 
analysis of the Inventory of Callous-Unemotional Traits (ICU) has, in some cases, 
demonstrated two factors – a callousness factor and uncaring/low empathic-prosocial 
factor, suggesting meaningful unique variance (Hawes et al., 2014; Waller, Wright, et al., 
2015; Willoughby et al., 2015). The only study to explicitly test whether callousness and 
low prosociality are structurally distinct constructs found that in a community sample of 




prosociality factors (Meehan et al., 2019). Based on this research with older samples 
using different measures, we predicted that CU and prosociality would be separate factors 
in early childhood.  
Developmental Trajectories of CU and Prosocial Behavior 
Investigating patterns of change in CU and prosocial behavior can further inform 
on the extent to which the two are related or distinct. If CU and low prosocial behaviors 
tap the same construct, one would expect that they would be dynamically linked across 
age and that changes in one would be associated with changes in the other. With regard to 
development, both CU and prosociality have been consistently shown to be stable in 
childhood and adolescence (e.g., Eisenberg et al., 2002; Eivers et al., 2010; Frick et al., 
2014b; Knafo & Plomin, 2006b; Willoughby et al., 2011), but less is known about 
patterns of change. Longitudinal growth models (LGM) identify developmental 
trajectories that reveal individual- and mean-level patterns in change across age, thus 
providing more nuanced information than rank-order stability.  
In studies of CU development in mid to late childhood and adolescence, there is 
often significant individual variation in growth trajectories of CU (Byrd et al., 2018; 
Fontaine et al., 2010; Frick, Kimonis, et al., 2003; Klingzell et al., 2016), but this is not 
always the case (Henry et al., 2018). When change is found, individuals are more likely 
to show decreases across age, and higher starting levels of CU are associated with a 
greater rate of change (Frick, Kimonis, et al., 2003; Pardini & Loeber, 2007). Only one 
study has examined growth trajectories of CU in early childhood. Latent class growth 




to 7, there were children who showed substantial change with approximately 10% either 
increasing or decreasing (Klingzell et al., 2016). Thus, there is preliminary evidence that 
children differ in the rate and direction of change in CU across early to mid-childhood.  
Prosocial behaviors have been hypothesized to increase across development, 
alongside increases in relevant socio-emotional and cognitive competencies (e.g., 
Eisenberg & Miller, 1987; Fabes et al., 1999). However, research implementing LGM 
across childhood and adolescence is generally inconsistent with this idea. Growth 
trajectories consistently show decreases or stability over time in middle childhood and 
beyond (e.g., Carlo et al., 2007; Flynn et al., 2015; Nagin & NAGIN, 2005; Nantel-Vivier 
et al., 2009). Although inconsistent with the commonly held belief that children become 
more prosocial over time, this finding is consistent with theorists who propose that 
children learn over time to be more selective about when, where, how and toward whom 
prosocial behavior is used (Caplan, 1993; Hay, 1994). It is less clear, however, how 
prosociality may develop in early childhood when many relevant socio-emotional and 
cognitive skills are coming online and rapidly developing. The only study using growth 
modeling to examine prosocial development in young children found an overall increase 
in prosociality, with variation in change across ages 3, 4.5, and 6 that evidenced both 
stable and increasing growth trajectories (Jambon et al., 2019). More research in early 
childhood is needed to further clarify these developmental patterns. 
Researchers have begun to look at developmental trajectories of CU and prosocial 
behaviors separately, but to our knowledge no studies have examined whether 




model is a bivariate LGM that analyzes the developmental trajectories of two constructs 
simultaneously, and can elucidate how the development of CU and prosociality are 
related. For example, is growth in one domain associated with growth in the other? Does 
the initial level of CU affect the rate of change in prosociality, and vice versa? Based on 
previous research, we predicted that there would be individual differences in the initial 
starting levels and in the developmental trajectories of each. Furthermore, we 
hypothesized that CU would decrease across the preschool years, and that prosociality 
would increase or remain the same. However, given the paucity of prior research on the 
inter-development of CU and prosociality in early childhood, we had no specific 
hypothesis regarding the relation between the development of CU and prosocial behavior. 
Genetic and Environmental Etiologies of CU and Prosocial Behavior 
Finally, our use of a genetically informed twin sample allows us to examine 
whether CU and prosocial behavior are etiologically distinct (i.e., differ at the level of 
genetic and environmental influences). The fact that CU and prosociality are 
phenotypically correlated means that they have some common genetic and/or 
environmental effects; however, the extent to which there are genetic and environmental 
influences that are unique to each domain has not been explored. Multivariate genetic 
analyses that examine genetic and environmental sources of covariance between 
phenotypes can address this gap in the literature by estimating genetic and environmental 
correlations between CU and prosocial behaviors. A genetic correlation indicates the 
extent to which genetic effects on CU correlate with genetic effects on prosociality, 




mean that many of the same genes contributing to variation in CU also contribute to low 
prosociality. In this case, phenotypic differences would be due to the environment. Low 
genetic covariation, on the other hand, would imply that there are genetic factors unique 
to each, providing support for the two domains as largely genetically distinct. The same 
logic applies for shared and nonshared environmental correlations between the two. 
Behavioral genetic studies of CU and prosociality investigated separately indicate 
genetic and nonshared environmental influences on both domains (for review see Knafo 
& Israel, 2010; Moore et al., 2019). Thus, it is possible that both genetic and 
environmental factors could explain the phenotypic association between the two. Given 
our prediction that CU and prosocial behaviors are structurally distinct, we also 
hypothesized that there would be genetic and environmental influences that are unique to 
each and that to some extent they are etiologically distinct.    
Current Study 
The current study examines the extent to which CU and prosociality represent 
distinct constructs across early childhood, at the structural, developmental, and 
etiological levels. Using a longitudinal twin sample at ages 3, 4 and 5 years of age, this is 
the first study to: 1) explicitly test the factor structure of CU and prosociality in early 
childhood; 2) use a parallel process model to explore how developmental trajectories for 
CU and prosociality are related; and 3) examine the extent to which CU and prosocial 
behavior are genetically and environmentally distinct. Addressing these questions using a 




the foundational association between CU and prosocial behavior, integrating 
developmental and clinically-relevant work.  
Methods 
Participants 
Participants were recruited from the Massachusetts Registry of Vital Records into 
the Boston University Twin Project (Saudino & Ganiban, 2019). As is standard for twin 
research, twins were selected preferentially for higher birth weight and gestational age. 
No twins with birth weights less than 1,750 g or with gestational ages less than 34 weeks 
were included in the study. The project was approved by the Institutional Review Board 
at Boston University, and the primary caregiver provided informed consent at the first 
visit. Children were assessed within approximately one month of their third, fourth, and 
fifth birthdays. Three-hundred and ten twin pairs (123 MZ, 187 DZ; 50% male) 
participated at age 3, 288 twin pairs returned at age 4 (93% retention rate; 117 MZ, 171 
DZ; 50% male), and 279 returned at age 5 (90% retention rate; 117 MZ, 162 DZ; 48% 
male). Ethnicity was generally representative of the Massachusetts population (89.94% 
White, 1.62% Black, 1.95% Asian, 6.49% Mixed, 0.00% Other). Socioeconomic status 
according to the Hollingshead Four Factor Index (Hollingshead, 1975) ranged from low 
to upper middle class (range = 23.5-66; M = 52.86, SD = 8.83). 
Measures 
CU Behaviors 
  For each twin, CU was assessed via a 5-item screening measure from the parent-




2000), following Willoughby et al. (Willoughby et al., 2011). Each item on the CBCL 
was rated on a 3-point scale (0=not true, 1=sometimes true, or 2=always true), with 
higher scores indicative of higher CU (sample range: 0-7). Items include “doesn’t seem to 
feel guilty after misbehaving,” “punishment doesn’t change behavior,” “seems 
unresponsive to affection,” “shows little affection toward people,” “shows too little fear 
of getting hurt”. This measure has demonstrated good validity in early childhood. For 
example, early CU demonstrates expected behavioral correlates and predictive validity 
into middle childhood (Waller et al., 2017), and moderate stability in preschoolers (Flom 
& Saudino, 2016). Factor analyses of CBCL items from the CU, ADHD and ODD scales 
in early childhood have demonstrated that the data is best described by a 3-factor model, 
indicating that parents can differentiate between the three behaviors as early as 2 years of 
age (e.g., Flom & Saudino, 2016; Waller et al., 2017). In the present sample, reliability 
estimates were consistent with previous research in young children (age 3 α =.55; age 4 α 
=.61; age 5 α =.59; Waller, Hyde, et al., 2015; Willoughby et al., 2011, 2014). 
Prosociality 
Parent reports of prosociality were obtained using the Prosocial Behavior scale of 
the Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997). The SDQ also uses 
a 3-point scale to rate children’s behaviors (i.e., 0=not true, 1=somewhat true, and 
2=certainly true). The Prosocial Behavior scale consists of 5 items (“considerate of other 
people’s feelings,” “shares readily with other children,” “helpful if someone is hurt, 
upset, or feeling ill,” “kind to younger children,” “often volunteers to help others”), with 




demonstrated good reliability and validity in early childhood (Goodman & Scott, 1999; 
Goodman, 2001). In the present sample, internal consistencies demonstrated adequate 
reliability (age 3 α =.68; age 4 α =.75; age 5 α =.75).  
Data Transformation 
 In our normative sample, CU scores were positively skewed and were log-
transformed to create a more normal distribution. Because twin covariances can be 
inflated by variance due to sex, all scores used in the behavior genetic analyses were 
residualized for sex effects (McGue & Bouchard Jr, 1984). 
Statistical Analysis Plan 
Confirmatory Factor Analysis  
Confirmatory factor analysis of the 10 items comprising the CU and Prosocial 
Behavior scales were conducted separately for each age. These models accounted for 
non-independence of twin data using TYPE=CLUSTER in Mplus (Muthén & Muthén, 
2012). For this type of model, the DIFFTEST procedure allows for comparison between a 
two-factor model conceptualizing CU and prosociality as distinct constructs (baseline 
model) and a one-factor model in which all CU and prosociality items load onto a 
common factor. 
Parallel Process Models 
The parallel process model is a LGM that involves the simultaneous estimation of 
multiple growth processes, with correlations among the growth factors (i.e., slope and 
intercept for each domain). In our parallel process model (Figure 3), CU scores at each 




indexing change in CU across age. Prosocial behaviors were similarly parameterized. The 
correlation between the intercept and slope within a domain is modeled to test if the 
starting level is related to rate of change across age (i.e., does level of CU at age 3 covary 
with rate of change in CU?). The model also examines how the development in one 
phenotype maps onto the development in the other, by estimating the correlations 
between the two intercepts (i.e., are the starting levels of CU and prosociality related?), 
between the two slopes (does change in one relate to change in the other?), and between 
the intercepts and slopes across domains (i.e., does the starting level of one phenotype 
relate to change in the other?). Sex was included as a covariate on the intercepts and 
slopes for CU and prosociality. Again, these models accounted for non-independence of 
twin data using TYPE=CLUSTER in Mplus (Muthén & Muthén, 2012). 
 
Figure 3. Parallel Process Model. I_CU=callous-unemotional intercept; S_CU=callous-
unemotional slope; I_PRO=prosocial behavior intercept; S_PRO=prosocial behavior slope. 
PRO3 PRO4 PRO5 CU3 CU4 CU5 
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At each age, Bivariate Cholesky models were used to partition the phenotypic 
variance of CU and prosociality into additive genetic (A), shared environmental (C) and 
nonshared environmental (E) components, and their 95% confidence intervals. More 
specific to our research question of common and independent genetic and environmental 
effects, the model estimates the extent to which the same genetic and environmental 
effects operate across both phenotypes (i.e., common effects) and those specific to 
prosociality (i.e., independent of effects shared with CU). This allows the estimation of 
genetic (rg), shared environmental (rc), and nonshared environmental (re) correlations 
between CU and prosociality. Because the genetic correlation is independent of the 
heritability of each measure, the genetic factors that influence two measures can covary 
perfectly even if the genetic factors on each measure contribute only slightly to the 
phenotypic variance. Thus, rg can be 1.0 even when the heritability of each measure is 
modest. Conversely, two measures may be substantially heritable, but the genetic 
correlation would be zero if the genetic effects on the two measures do not overlap. 
Similar logic applies to shared and nonshared environmental correlations, rc and re., 
respectively.   
Models were fit to raw data using a maximum likelihood pedigree approach 
implemented in Mx structural equation modeling software (Neale et al., 2006). This 
approach allows the inclusion of participants with incomplete data.  The overall fit of a 
model can be assessed by calculating twice the difference between the negative log-




variance/covariance structure is not estimated and all variances and covariances for MZ 
and DZ twins are estimated). The difference in -2LL is asymptotically distributed as χ2 
with degrees of freedom equal to the difference in the number of parameters in the full 
model and that in the saturated model. In addition to the full model estimating all genetic 
and environmental sources of variance and covariance, several reduced models were fit to 
the data. Specifically, models dropping all genetic influences and all shared 
environmental influences were fit to the data, followed when applicable by a more 
parsimonious model dropping any additional nonsignificant paths. The fit of the reduced 
models were compared to that of the full model.  
Results 
Descriptive Statistics 
Means and standard deviations by sex are presented for non-transformed variables 
for ease of interpretation (Table 9).  
 
Table 9. Descriptive Statistics for CU and Prosociality by Sex 
 
Mean (SD) 
 Age 3 Age 4 Age 5 
































CU averages were consistent with research in other early childhood samples (e.g., Flom 
& Saudino, 2016; Waller, Hyde, et al., 2015; Willoughby et al., 2011, 2014). Both CU 
and prosociality demonstrated moderate stability across the preschool period (Table 10). 
Within-age correlations between CU and prosociality were moderate, and cross-age 
correlations between the two ranged from modest to moderate.  
Confirmatory Factor Analyses 
At all ages, a 2-factor model (i.e., with CU and prosociality modeled as separate 
factors) provided the best fit to the data (see Table 11 for model fit). For each age, all 
factor loadings of CU items on the CU factor and PRO items on the PRO factor were .4 
or greater. Furthermore, when compared directly (see DIFFTEST results in Table 11), the 
1-factor model fit significantly worse than the baseline 2-factor model at all ages. This 
supports the conceptualization of CU and prosociality as distinct constructs that can be 
used separately in further analyses.  
Parallel Process Models 
Sex loaded significantly only onto the CU intercept (with boys having higher 
starting levels of CU), but was kept as a covariate on all intercepts and slopes in the 
model. Table 12 presents estimates from the model. CU significantly decreased across the 
preschool period, with variation around this slope approaching significance (p=.07). 
There was significant variation in the intercept of CU, indicating individual differences in 
CU scores at age 3. Furthermore, as compared to children with lower levels of CU at age 
3, children with initial high levels of CU showed smaller rates of decline in CU across 




Table 10. Stability and Cross-Phenotypic Correlations (and 95% Confidence Intervals) for CU and Prosociality 





























































Note. Stability correlations indicated in bold. Cross-phenotype correlations indicated in italics. CU=callous-




Table 11. Model Fits for Confirmatory Factor Analysis of CU and Prosociality Constructs in Early Childhood 




1 Factor 215.732 35 .000 .811 .091 (.080, .103) .000 
2 Factor 52.945 34 .020 .980 .030 (.012, 045) .987 
Age 4 
1 Factor 211.469 35 .000 .879 .094 (.082, .106) .000 
2 Factor 65.639 34 .001 .978 .040 (.025, .055) .860 
Age 5 
1 Factor 193.345 35 .000 .884 .090 (.078, .103) .000 
2 Factor 77.677 34 .000 .968 .048 (.034, .062) .571 
Corrected χ2 differences 
test (DIFFTEST) 
Δχ2 Δdf p value 
Age 3 2 factor vs. 1 factor model 80.24 1 .000 
Age 4 2 factor vs. 1 factor model 57.267 1 .000 
Age 5 2 factor vs. 1 factor model 55.457 1 .000 
Note. 2 factor model is baseline model against which 1 factor model is compared. CFI=Comparative Fit 




For prosociality, the mean slope was positive but only approached significance 
(p=.08), suggesting a general pattern of stability; however, significant variation around 
this slope emphasizes that not all children demonstrate this pattern. There was also 
significant variation around the mean, highlighting individual differences in prosociality 
at age 3. As with CU, a child’s initial level of prosociality (i.e., intercept) was negatively 
related to change over time (i.e., slope). Specifically, children with higher levels of 
prosociality at age 3 showed smaller increases in prosociality over time.  
With regard to our question of whether the developmental trajectories of CU and 
prosociality are related, as can be seen in Table 12, with the exception of the correlation 
between the intercept for CU and the slope of prosociality, the growth parameters of the 
two domains were significantly associated. The negative correlation between the two 
intercepts indicates that children with higher CU at age 3 were also more likely to be less 
prosocial at this age. The negative association between the two slopes demonstrates that 
changes in one domain covary with changes in the other. Specifically, when taking into 
context the signs of the slope parameters, children characterized by a steeper decline in 
CU tended to be those who had greater increases in prosociality. Lastly, the intercept for 
prosociality was negatively related to the CU slope, hence lower prosociality at age 3 was 
associated with less decline in CU over time. CU at age 3, on the other hand, was not 







Table 12. Parallel Process Model Parameter Estimates (95% 
confidence intervals) 
CU Growth Parameters 
Mean intercept .363 (.301, .425)  
Mean slope -.048 (-.080, -.016)  
Intercept variance .033 (.025, .041)  
Slope variance .004 (.000, .008)  
Intercept-Slope Correlation -.341 (-.563, -.119)  
Prosociality Growth Parameters 
Mean intercept 6.96 (6.52, 7.40)  
Mean slope .265 (.019, .510)  
Intercept variance 2.003 (1.554, 2.452)  
Slope variance .371 (.157, .584)  
Intercept-Slope Correlation -.311 (-.479, -.143)  
Parallel Process Parameters (curve correlations) 
CU-PRO intercept correlation -.486 (-.618, -.354)  
CU-PRO slope correlation -.618 (-.990, -.246)  
CU intercept with PRO slope .036 (-.116, .187)  
PRO intercept with CU slope .346 (.116, .576)  





Tables 13a, 13b, and 13c present the fit statistics for bivariate models exploring 
genetic and environmental overlap between CU and prosociality at ages 3, 4 and 5, 
respectively.  At all ages, genetic influences could not be dropped from any of the models 
without worsening the fit, whereas shared environmental influences could be dropped 
without a significant detriment in fit. At age 3, nonshared environmental covariance 
could also be dropped from the model. Figures 4a, 4b and 4c present the reduced, best-
fitting models for each age. For CU, estimates of genetic and nonshared environmental 
variance were similar across age, with genetic effects explaining approximately 60% of 
the variation in CU with remaining variance explained by the nonshared environment 
(Table 14). A similar pattern was found for prosociality with genetic influences 
explaining over 50% of the variance and nonshared environments explaining the 
remaining variances at each age.  
At age 3, only genetic factors contributed to the association between the two 
phenotypes; however, the genetic correlation (rg = -.41) was moderate indicating that 
although there is some overlap in genetic effects between CU and prosociality at age 3, 
there are also genetic effects that are unique. Approximately 84% (i.e., .57/.68) of the 
genetic variance on prosociality, and 100% of the nonshared environmental variance, 
were independent of genetic and nonshared environmental effects on CU. At ages 4 and 
5, both genetic and nonshared environmental factors contributed to phentotypic 
association between CU and prosociality. Again, these covariances were modest (Age 4 




Table 13a. Model Fit Statistics for CU-PRO Bivariate Cholesky Models at Age 3 
Overall fit of modela 
Relative fit of 
modelb 
Model -2LL df 2 Δdf p AIC RMSEA 2 Δdf p 
Age 3 
Saturated 2264.655 1202 
Full 2272.542 1213 7.89 11 .72 -14.113 .00 
Drop all C 2280.148 1216 15.493 14 .35 -12.507 .02 7.61 3 .06 
Drop all A 2306.696 1216 42.041 14 .00 14.041 .08 34.15 3 .00 
Drop all C, E cov 2080.304 1217 15.649 15 .41 -14.35 .01 7.76 4 .10 
Note. -2LL=Likelihood Statistic. χ2=Chi-square fit statistic. df=Degrees of freedom. AIC=Akaike’s 
Information Criterion. RMSEA=Root Mean Square Error of Approximation. aOverall fit of the model is 
determined by the difference in -2LL of the model and that of a saturated model. bRelative fit of the model 
determined by the  χ2 difference (2) between full bivariate ACE model and reduced model. Best fitting 




Table 13b. Model Fit Statistics for CU-PRO bivariate Cholesky models at age 4 
Overall fit of modela 
Relative fit of 
modelb 
Model -2LL df 2 Δdf p AIC RMSEA 2 Δdf p 
Age 3 
Saturated 2156.095 1121 
Full 2170.794 1132 14.70 11 .20 -7.30 .03 
Drop all C 2172.99 1135 16.89 14 .26 -11.11 .03 2.19 3 .53 
Drop all A 2189.727 1135 33.63 14 .00 5.63 .07 18.93 3 .00 
Note. -2LL=Likelihood Statistic. χ2=Chi-square fit statistic. df=Degrees of freedom. AIC=Akaike’s 
Information Criterion. RMSEA=Root Mean Square Error of Approximation. aOverall fit of the model is 
determined by the difference in -2LL of the model and that of a saturated model. bRelative fit of the model 
determined by the  χ2 difference (2) between full bivariate ACE model and reduced model. Best fitting 




Table 13c. Model Fit Statistics for CU-PRO bivariate Cholesky models at age 5 
Overall fit of modela 
Relative fit of 
modelb 
Model -2LL df 2 Δdf p AIC RMSEA 2 Δdf p 
Age 3 
Saturated 2057.523 1092 
Full 2066.352 1095 8.83 11 .64 -13.17 .00 
Drop all C 2066.766 1098 9.24 14 .82 -18.76 .00 .42 3 .94 
Drop all A 2082.895 1098 25.37 14 .03 -2.63 .05 16.54 3 .001 
Note. -2LL=Likelihood Statistic. χ2=Chi-square fit statistic. df=Degrees of freedom. AIC=Akaike’s Information 
Criterion. RMSEA=Root Mean Square Error of Approximation. aOverall fit of the model is determined by the 
difference in -2LL of the model and that of a saturated model. bRelative fit of the model determined by the  χ2 




Roughly 90% of the overall genetic variance and nonshared environmental variance on 
prosociality is distinct from genetic and nonshared environmental variance for CU (i.e., 
% novel genetic effects: Age 4 = .49/.56, Age 5 = .49/54; % novel nonshared 
environmental effects: Age 4 = .38/.44, Age 5 = .42/.46).  
 
 
Figure 4a. Age 3 Best-Fitting Model. 95% confidence intervals are presented in parentheses. 

































Figure 4b. Age 4 Best-Fitting Model. 95% confidence intervals are presented in parentheses. 
A=additive genetic variance; E=nonshared environmental variance. 
 
 
Figure 4c. Age 5 Best-Fitting Model. 95% confidence intervals are presented in parentheses. 




















































Table 14. Overall Variance Estimates, Genetic and Environmental 
Correlations (and 95% CIs) for Bivariate Cholesky Models 
Overall variance Components 
 h2 c2 e2 
CU Age 3 .66 (.57, .73) -- .34 (.27, .43) 
PRO Age 3 .68 (.59, .76) -- .32 (24, .41) 
CU Age 4 .64 (.54, .72) -- .36 (.28, .46) 
PRO Age 4 .56 (.43, .67) -- .44 (.33, .57) 
CU Age 5 .60 (.48, .69) -- .40 (.31, .52) 
PRO Age 5 .54 (.41, .64) -- .46 (.31, .52) 
Genetic and environmental Correlations Between CU & PRO 
 rg rc re 
Age 3 -.41 (-.52, -.29) -- -- 
Age 4 -.36 (-.50,-.20) -- -.31 (-.49, -.19) 
Age 5 -.31 (-.47,-.12) -- -.31 (-.45, -.15) 
Note. CU=callous-unemotional behavior; PRO=prosocial behavior; 
h2=genetic variance;  c2=shared environmental variance; e2=nonshared 
environmental variance;  rg=genetic correlation;  rc=shared 
environmental correlation;  re=nonshared environmental correlation 
 
Discussion 
As in prior research we found that CU and prosociality were associated (Waller et 
al., In Press), however, the current study provides novel, multidimensional support for the 




level of factor structure, growth trajectories, and genetic and environmental etiology, our 
analyses demonstrate that the two are, to some extent, distinct domains in early 
childhood. Results, however, also support the relevance of prosociality to inform on CU 
from an etiological and developmental standpoint.  
CU and prosociality are structurally distinct in early childhood. At all ages, the 
structure of items related to CU and prosociality were best described by two separate 
factors. This mirrors research in older children and adolescents demonstrating separate 
factors and unique variance for CU and prosocial items (Hawes et al., 2014; Meehan et 
al., 2019; Waller, Wright, et al., 2015; Willoughby et al., 2015). We extend this by 
demonstrating that, even when first emerging, CU and prosocial behavior can still be 
conceptually differentiated.  
Developmental trajectories of CU and prosociality showed distinctions as well as 
similarities. Consistent with research examining developmental patterns with older 
children (Byrd et al., 2018; Fontaine et al., 2010; Frick, Kimonis, et al., 2003; Klingzell 
et al., 2016; D. A. Pardini & Loeber, 2007), we found that early CU decreases across age. 
The fact that there was no significant variance in change suggests that this is a general 
developmental pattern. In contrast to work with older children (Frick, Kimonis, et al., 
2003; D. A. Pardini & Loeber, 2007), in our preschool sample, children with higher 
levels of CU at age 3 were less likely to change over time. It is possible that in 3-year-
olds, a higher starting level of CU indexes a particularly disruptive behavioral profile that 
is less malleable across early childhood. Indeed, early-onset of conduct problems, 




course (Frick, Cornell, Barry, et al., 2003; Rutter et al., 2006). Additionally, this pattern 
indicates that even as early as age 3, CU is a risk factor for persistent problems. However, 
research exploring change in CU across longer periods of time would be necessary to 
identify the extent to which this effect persists into middle childhood and adolescence.  
Previous studies of developmental trajectories of prosocial behavior in middle 
childhood and beyond suggest that, contrary to the commonly held belief that children 
become more prosocial across development (e.g., Eisenberg & Miller, 1987; Fabes et al., 
1999), there are generally decreases in prosociality as this behavior becomes more 
selective (Carlo et al., 2007; Flynn et al., 2015; Nagin & NAGIN, 2005; Nantel-Vivier et 
al., 2009). In early childhood, however, when prosocial behavior is emerging, the limited 
work on developmental change is less conclusive. An overall increase in prosociality 
across early childhood has been identified, but many children had stable trajectories 
(Jambon et al., 2019). In the present study, there was no significant mean-level change in 
early childhood. It is possible that, contrary to mid to late childhood where children are 
internalizing social expectations and using increased cognitive skills to specify prosocial 
behavior, very young children may not demonstrate a decrease across age because there 
is likely more of a focus to encourage and reinforce prosocial behaviors as they emerge. 
The more nuanced societal expectations are probably not stressed, or at least not 
internalized, until children have already established a sort of “baseline” of prosocial 
behavior that can then be more specifically applied. If this were the case, prosocial 
behavior would remain the same or increase across early childhood into middle 




has examined developmental trajectories in prosocial behavior from early childhood into 
middle or late childhood, so this remains an empirical question. Although there was no 
significant mean change in prosociality in our study (i.e., the slope was not significantly 
different from zero), there was significant variation around the slope. This signifies 
individual differences in patterns of change across the preschool years, suggesting that 
despite little mean change in prosociality at the group level, there are children who 
display change in prosocial behavior across early childhood. Significant individual 
differences were also observed for initial levels of prosocial behavior, and children who 
were higher in prosociality at age 3 were less likely to change over time. Though both 
high CU and high prosociality were associated with less change, the implication is 
different given that high CU denotes more negative behavior whereas high prosociality 
indicates more positive behavior. Thus, unlike with CU, where starting off with more 
problematic levels means you are less likely to change (i.e., continue with higher levels), 
for prosociality starting off with less problematic levels (i.e., higher prosociality) is 
associated with less change over time. This may reflect a ceiling effect, wherein those 
starting off with high prosociality at age 3 have little room for improvement. 
Aside from some differences in patterns of growth for CU and prosociality across 
early childhood, growth in one domain is generally associated with growth in another. 
Specifically, at the start of the study, children with higher CU were more likely to have 
lower prosociality at age 3, and the magnitude of the association (r=-.49) was similar to 
estimates from a recent meta-analysis of primarily older children (Waller et al., In Press). 




be due to other socio-emotional behaviors – particularly guilt and empathy – that are also 
emerging in early childhood (Kochanska et al., 2002; Young et al., 1999), and are related 
to both CU and prosocial behavior (e.g., Frick et al., 2014b; Waller & Hyde, 2018). 
Children who are making advancements in these areas may be more quickly declining in 
CU and increasing in prosociality over the preschool years. Lastly, children with low 
prosociality at age 3 had less change in CU over time. This corresponds with our finding 
that higher CU at age 3 was associated with less change in early CU, furthering the idea 
of a potentially more stable “early-onset” behavioral profile. These patterns highlight the 
importance of intervention in young children to prevent possible cascading effects that 
hinder the normal developmental trajectory of decreasing CU in early childhood, and 
suggest that prosociality may be an important target in such interventions.   
This research also supports CU and prosociality constructs in early childhood as 
related, but distinct, at the level of genetic and environmental etiology. At all ages, 
individual differences in both CU and prosociality were due to genetic and nonshared 
environmental influences. To some extent, the genetic effects that influenced CU also 
influenced prosociality, but this genetic covariance was modest. Nonetheless, this modest 
genetic overlap across variables suggests that some of the same genes that influence one 
influence the other. Genetic effects involved in the oxytocin system for CU and prosocial 
behavior (Christ et al., 2016; Ezpeleta et al., 2019) may be one specific source of genetic 
overlap. It is also possible that they are genetically linked as a result of other relevant 




(e.g., Knafo et al., 2009) and associated with both CU and prosociality (e.g., Frick et al., 
2014b; Waller & Hyde, 2018).  
In addition to shared genetic effects between CU and prosociality, there were also 
modest nonshared environmental links between the two at ages 4 and 5. In other words, 
to some extent, some of the same nonshared environmental experiences that are unique to 
individuals within a family influence both behaviors. Given the established relevance of 
harsh and warm parenting to both CU and prosociality in young children (e.g., Flom et 
al., 2019; Knafo & Plomin, 2006a; Waller & Hyde, 2018; Waller et al., 2013), it may 
seem possible that they are sources of this nonshared environmental covariance. 
However, in biometric research on both CU and parenting, and prosociality and 
parenting, covariation is explained by genetic and/or shared environmental factors (Flom 
et al., 2019; Fortuna & Knafo, 2014). This makes it unlikely that differential parenting is 
working to increase CU and decrease prosociality. Instead, peer influences are a more 
probable explanation, particularly in light of the lack of nonshared environmental 
covariance at age 3, a time when differential peer groups are less likely. As twins begin to 
spend more time with different children due to increased experiences outside of the 
home, differential peer experiences may have more of an effect on both CU and 
prosociality. Future studies examining MZ twin differences in measured nonshared 
environments and in CU and prosociality would provide a strong test of the precise 
individual-specific environments that may explain links between CU and prosociality.  
Notwithstanding evidence of genetic and environmental overlap between CU and 




genetic and environmental effects at each age. Specifically, over 80% of genetic and 
environmental influences on prosociality were independent of those operating on CU. 
Thus, in spite of some etiologic similarities between the two, the genetic and 
environmental factors influencing each are largely different. An important implication of 
these behavioral genetics findings is that specific genes or environments for one behavior 
may not serve as good candidates for the other.  
Taken together, our results suggest that notwithstanding theoretical similarities 
and empirically demonstrated associations across development, CU and low prosociality 
in early childhood are distinct, but related, constructs at the structural, developmental, 
and etiological levels. As such, care should be taken not to simply consider CU as low 
prosociality. One way to better conceptualize the difference between the two may be to 
focus on the distinction between prosocial emotions versus behaviors, which have 
different theoretical and measurement implications (Waller et al., In Press). In the DSM-
V, “limited prosocial emotions” (LPE) are used to describe CU, with 4 items that mirror 
items from CU scales (“lack of remorse or guilt,” “lack of empathy,” “unconcerned about 
performance, shallow or deficient affect”). In contrast with prosocial behavior, LPE are 
more difficult to measure as they assess feelings rather than concrete behaviors. Referring 
to CU as LPE may create confusion as distinctions between prosocial emotions and 
prosocial behaviors are not often made, with a blanket “prosociality” concept generally 
used. This is when the role of prosociality in CU may be unintentionally misinterpreted. 
As evidenced by the current study, low prosocial behavior is not the same as CU. 




low prosocial behavior provide additional support for further integration of prosocial 
development into our theory and measurement of childhood CU. Waller et al. (In Press) 
suggests the potential to include more explicit measurements of prosocial behavior in CU 
measurement, though it should be used only as an additional component and not as 
substitution for CU. We expand upon this by suggesting that the most informative 
approach may be to use CU and prosocial constructs in the same sample to separately 
inform on concurrent and later problematic behavior. Further research on their utility as 
independent predictors can also inform on this. 
This study has key strengths, including developmentally- and genetically-
informed approaches in early childhood, but there are limitations that should be 
acknowledged. First, as is common in early childhood research where using other 
reporters (e.g., teachers) is not always feasible, we relied on parent-reports of both CU 
and prosociality. It is possible that the association between the two domains is due to 
method/rater variance. Research using multiple raters or lab-based measures is needed to 
address this possibility. Nonetheless, as parent-rating measures are widely used to assess 
these behaviors in early childhood, the present study makes important contributions to the 
literature. A second limitation is the relatively low reliability of the CU scale in our 
sample, though this is consistent with other early childhood samples (Flom & Saudino, 
2017; Waller, Hyde, et al., 2015; Willoughby et al., 2011). Even with modest reliability, 
consistent results are emerging in the literature on early CU. Furthermore, unreliability or 
“noise” in the data cannot result in the systematic effects necessary to estimate genetic 




samples (Flom & Saudino, 2017) and mirrors findings in older samples using more 
reliable measures. Similarly, in the parallel process model, measurement error is 
represented in the residuals and, thus, does not affect associations between the error-free 
latent intercepts and slopes. Third, our sample of approximately 300 twin pairs does not 
allow us to explore gender differences in underlying etiology of CU and prosociality. We 
did, however, control for variance due to sex in genetic analyses. 
Although this study provides novel information regarding CU and prosocial 
behavior as related, but distinct, constructs, there is much that remains to be known. For 
example, to further disentangle distinctions between CU and prosociality it is important 
to examine whether they differentially predict behavioral outcomes at later ages. More 
specifically, to what extent do CU and low prosociality predict unique variance in later 
behavioral outcomes, and is one more informative in predicting externalizing or relational 
behavior problems? Additionally, this work should be extended to middle childhood 
through adolescence. Given developmental theory suggesting differentiation of cognitive 
and emotional abilities with development (Bullock & Russel, 1986; Garrett, 1946; Lewis, 
1998; Werner, 1957), it is possible that CU and prosociality will become even more 
distinct with development. If this is the case, it would provide an even stronger argument 
to considering CU and prosociality as separate constructs in childhood, and would 
suggest the importance of clarifying distinctions between the presence of CU and the lack 
of prosociality in diagnosis of conduct problems.    
 In sum, this research demonstrates both important distinctions between CU and 




should be taken not to conceptualize CU and low prosociality as flip sides of the same 
coin in early childhood, and low or absent prosociality should not simply be used as a 
substitute for the measurement of early CU. Instead, we suggest that knowledge about 
children’s prosocial behaviors provides additional information that may have clinical 
relevance to CU-related problem behaviors and argue for its integration into this body of 
research. Continuing to apply a more developmental approach (e.g., incorporating 
research on normative prosocial development; using nuanced longitudinal models) to a 
construct most predominately researched through the lens of clinical psychology will be 





DO CALLOUS-UNEMOTIONAL TRAITS AND LOW PROSOCIALITY IN 
EARLY CHILDHOOD DIFFERENTIALLY PREDICT BEHAVIOR PROBLEMS 
AND RELATIONAL OUTCOMES IN ADOLESCENCE? 
Callous-unemotional traits (CU), defined as a lack of guilt, empathy, and affect 
(Frick & Morris, 2004), were initially developed as a meaningful way to identify 
heterogeneity in adult and adolescent antisocial behavior. However, they have also 
demonstrated their utility in explaining heterogeneity in child conduct problems (Frick et 
al., 2014a), as well as maladaptive behavior in non-clinical childhood samples (Viding & 
McCrory, 2012a). Though predominately studied through a clinical lens, recent research 
has highlighted the relevance of taking a more developmentally informed approach to 
increase our understanding of childhood CU (Frick et al., 2014b). One such approach 
focuses on better identifying important correlates or components of childhood CU 
behavior, such as guilt, empathy, and prosociality. Prosociality, in particular, is an 
important target given its demonstrated relevance across development (for meta-analysis 
see Waller et al., In Press), and the theoretical conceptualization of CU as similar to low 
prosociality. For example, as seen in the DSM-V (Association & others, 2013), the “low 
prosocial emotions” specifier for conduct disorder maps onto CU measurement, to some 
extent implying the two may be interchangeable.  
Yet despite important associations between childhood CU and prosociality, recent 
research suggests that the two should not simply be considered flip sides of the same 
coin. Factor analyses of items assessing CU and prosociality in early childhood (Flom, 




Wright, et al., 2015; Willoughby et al., 2015) and adolescence (Meehan et al., 2019) 
consistently reveal two distinct CU and prosociality factors. Moreover, twin analyses in 
early childhood demonstrate genetic and environmental effects specific to both (Flom, 
Wagner, Ganiban & Saudino, In Prep). Thus, there is evidence that the two are 
structurally and etiologically distinct. 
 Empirical support for CU and prosocial behavior as separate but related 
constructs raises the question as to whether each uniquely predicts behavioral outcomes. 
Childhood CU has been demonstrated to indicate risk for increased relational and 
externalizing behavior problems. A recent meta-analysis indicated that children higher on 
CU are more likely to bully (Geel et al., 2017); however, only studies examining 
concurrent associations were included due to the paucity of longitudinal research. 
Furthermore, this research focused on middle childhood and beyond. The association 
between CU and victimization is less understood (Fontaine et al., 2018); however, there 
is some evidence that children with greater CU experience more peer victimization and 
peer problems (e.g., Deng et al., 2016; Fanti & Kimonis, 2012; Fontaine et al., 2018; 
Kokkinos & Voulgaridou, 2018). Links between CU and externalizing behavior are more 
robust. CU denotes an increased risk for more severe and stable externalizing behaviors 
such as conduct problems and aggression (see Frick et al., 2014a), and even in young 
children CU is related to oppositional defiance disorder, conduct problems, 
hyperactivity/ADHD, and aggression both concurrently and longitudinally into middle 
and late childhood (e.g., Ezpeleta et al., 2013; Flom & Saudino, 2017; Hyde et al., 2013; 




the current literature indicates the relevance of CU to relational and externalizing 
behavioral outcomes, and the importance of early CU in predicting later behavior. 
Nevertheless, more research on the long-term developmental significance of early CU 
into adolescence is necessary. 
 Prosociality has also been linked to relational and externalizing behaviors as a 
protective factor against such behavior. Children who are more prosocial are more likely 
to have positive peer relationships, be more accepted by peers, and bully less (e.g., 
Eisenberg et al., 2006; Raskauskas et al., 2010; Verlinden et al., 2014). As with 
childhood CU, the link between prosociality and victimization is less clear. Whereas 
some studies have demonstrated a decreased risk of victimization for more prosocial 
children (e.g., Dempsey et al., 2006; Sugimura et al., 2017), others have found no 
association (e.g., Raskauskas et al., 2010; Verlinden et al., 2014). Prosocial behavior in 
childhood and adolescence is also related to less externalizing behaviors more broadly 
(e.g., Flynn et al., 2015), as well as aggression and hyperactivity more specifically (e.g., 
Gülay, 2011; Hay et al., 2010; Nantel-Vivier et al., 2014). Even in very young children, 
early prosocial behavior predicts less externalizing behaviors later in development (e.g., 
Nantel-Vivier et al., 2014; Sohn et al., 2019), though only one study has examined 
longitudinal associations into adolescence (Nantel-Vivier et al., 2014).   
 What remains unknown, then, is the extent to which CU and prosociality in early 
childhood function as risk and protective factors, respectively, for later adolescent 
relational and externalizing outcomes, as well as whether they independently predict later 




whether interventions would benefit from targeting each separately, or addressing what is 
common to both. To our knowledge, only one study has explored differential associations 
between the two. In a community sample of 7-year-olds, CU was more strongly 
associated with peer problems than prosociality, whereas prosociality was more strongly 
associated with quality of the student-teacher relationship (Willoughby et al., 2015). This 
work hints at the utility of using both CU and prosocial behavior to understand 
maladaptive behavior in children, yet there is much that remains to be known. 
Specifically, only peer, teacher, and parent relationship quality were used as outcomes; 
however, the established links between both CU and prosociality with externalizing and 
relational behavior problems also point to the value of including such behaviors as 
outcomes. There is also the need to examine these links longitudinally to understand 
unique prediction of later outcomes. It is possible that the demonstrated distinctions are 
relevant within the same age, but lose their differentiation as time passes. To understand 
the extent to which CU and prosociality serve as distinct early risk and resiliency factors 
for later maladaptive behavior, longitudinal work is necessary. 
Current Study 
 The goal of this study is to investigate the independent predictability of CU and 
prosociality in early childhood to later adolescent outcomes. Adolescence is a period of 
substantial hormonal changes and brain development, which increase impulsive and 
aggressive behavior (Arain et al., 2013). Additionally, new social challenges emerge in 
the context of immature emotion regulation skills (Arnett, 2015). Thus, it is an important 




intervene on these adolescent behaviors by concurrently targeting socio-emotional skills 
such as prosociality, the increased intervention potential of identifying relevant early 
socio-emotional behaviors has been emphasized (Sohn et al., 2019). However, very little 
research has sought to link socio-emotional behavior in early childhood to later 
adolescent behavioral outcomes. This study will address this gap, as well as provide 
novel information on the extent to which two important early socio-emotional constructs 
– CU and prosociality – serve as distinct risk (i.e., CU) and protective (i.e., prosociality) 
factors against later maladaptive adolescent outcomes. This will not only allow for a 
better understanding of the long-term developmental significance of early CU and 
prosociality, but will also provide additional information on how distinct the two are in 
early childhood. In a community sample assessed in early childhood and followed up in 
adolescence, early CU and early prosociality were used to predict later parent-reported 
and self-reported externalizing (aggression and hyperactivity) and relational (bullying, 
victimization, and cooperation) behavior. We hypothesized that CU and prosociality in 
early childhood would independently predict adolescent outcomes, indicating their utility 
as separate early risk and protective factors to consider in interventions. 
Methods 
Participants 
Participants were a subsample of the Boston University Twin Project participants 
who initially assessed at ages 2 and 3 years (for details see Saudino & Asherson, 2013). 
Of the 314 families who participated in early childhood, 95% had current mailing and/or 




The adolescent sample included 246 individuals (46% male). The average age was 14.5 
years (range=11-17). For individuals included in the follow-up study, early 
socioeconomic status according to the Hollingshead Four Factor Index was low to upper 
middle class (range=23.5-66.0, M=53.1, SD=9.4). Parent-reported income at follow-up 
was largely middle-upper middle class (roughly 75% of the families had combined 
incomes of 100,000+/year). Race of follow-up participants was generally representative 
of Massachusetts (88.7% Caucasian, .9% Black, .9% Asian, and 9.6% Mixed).  
Measures 
Early Childhood Predictors 
CU Behaviors. For each child, CU behaviors at ages 2 and 3 years were assessed 
via a 5-item (“doesn’t seem to feel guilty after misbehaving”; “punishment doesn’t 
change behavior”; “seems unresponsive to affection”; “shows little affection toward 
people”; “shows too little fear of getting hurt”) screening measure from the parent-
reported Child Behavior Checklist Preschool Form (CBCL 1½-5, Achenbach & Rescorla, 
2000), following Willoughby et al. (Willoughby et al., 2011). Each item on the CBCL 
was rated as 0=not true, 1=sometimes true, or 2=always true. This measure has 
demonstrated validity in early childhood. For example, CU at age 2 demonstrates 
expected behavioral correlates and predictive validity into middle childhood (Waller et 
al., 2017), and moderate stability into preschool (Flom & Saudino, 2016). Factor analyses 
of CBCL items from the CU, ADHD and ODD scales in early childhood samples have 
demonstrated that the data is best described by a 3-factor model, indicating that parents 




Saudino, 2016; Waller et al., 2017). The formation of composite scores through 
aggregation across ages has been shown to increase reliability of measurement and to 
decrease measurement error (Rushton et al., 1983). Therefore, given our previous finding 
of moderate stability across ages 2 and 3 (Flom & Saudino, 2016), and because we had 
no hypotheses regarding CU at ages 2 and 3 differentially predicting adolescent behavior, 
we averaged scores from both ages to create an overall early CU composite with higher 
scores representing higher levels of CU. Internal consistency for this CU composite 
indicated good reliability (α=.87).  
Prosociality. At ages 2 and 3, prosociality was assessed via the parent-reported 
Revised Rutter Parent Scale for Preschool Children (Hogg et al., 1997). The RRPSPC is 
based on the Preschool Behavior Questionnaire, which has been demonstrated to have 
good reliability (Behar & Stringfield, 1974). Parents rated each child on specific 
behaviors using a 3-point scale (0=not true, 1=sometimes true, and 2=certainly true). The 
prosociality subscale consisted of 11 items that evaluate fairness, empathy, volunteering, 
helping, kindness, comforting, cooperating, resolving conflicts, and sharing (e.g. “tries to 
be fair in games,” “shares out treats with friends,” “helps other children who are feeling 
ill”). As with CU behavior, an early behavior composite was created for each scale, 
averaging scores across ages 2 and 3. Reliability for the early construct was excellent 
(α=.92).  
Adolescent Externalizing Outcomes 
At follow-up, parents and adolescents completed online surveys about socio-




Hyperactivity. Hyperactivity was assessed using parent- and self-reports on the 
Strengths and Difficulties Questionnaire (SDQ, Goodman, 1997; Goodman et al., 1998), 
which includes 25 items on behaviors observed in the last 6 months, five of which assess 
hyperactivity (“I am restless, I cannot stay still for long,” “I am constantly fidgeting or 
squirming,” “I am easily distracted, I find it difficult to concentrate,” “I think before I do 
things,” “I finish the work I’m doing. My attention is good”). The SDQ is a modified 
version of the RRPSPC used in early childhood, and uses the same 3-point scale (i.e., 
0=not true, 1=sometimes true, and 2=certainly true). Both parent- and self-report SDQ 
scales have demonstrated good reliability and validity in community adolescent and pre-
adolescent samples (Goodman, 1997; Goodman et al., 1998). In the present sample, 
reliability was acceptable to good (parent-report α=.84, self-report α=.70).  
Aggression. Aggression was assessed by parent- and self-reported Early 
Adolescent Temperament Questionnaire-Revised (EATQ-R; Capaldi & Rothbart, 1992; 
Ellis & Rothbart, 2001), which asks the respondent to rate behaviors on a 5-point scale 
(1=almost always untrue; 5=almost always true). The parent-report Aggression scale 
includes 7 items (“if I’m mad at somebody, I tend to say things that I know will hurt their 
feelings,” “if angry, might hit someone,” “if I get really mad at someone, I might hit 
them,” “when I complete in games or sports, I really try to crush my opponents,” “tends 
to be rude to people s/he doesn’t like”). The self-report Aggression scale uses 9 items (“if 
I’m mad at somebody, I tend to say things that I know will hurt their feelings,” “when I 
am angry I throw or break things,” “I tend to be rude to people I don’t like,” “when I am 




I make fun of how other people look,” “I don’t criticize other people,” “when I’m really 
mad at a friend, I tend to explode at them,” “I pick on people for no real reason”).  Both 
parent- and self-report are reliable and valid in pre-adolescents and adolescents (Ellis & 
Rothbart, 2001), and demonstrated adequate reliability in our sample (parent-report 
α=.74, self-report α=.76). 
Adolescent Relational Outcomes 
Self-reports of Bullying and Victimization. The Illinois Bully Scale (Espelage 
& Holt, 2001), an 18-item self-report questionnaire of frequency of bullying and victim 
(i.e., being bullied) behaviors in the last 30 days, was used to assess self-reported 
bullying behaviors2. Items are rated on a 5-point scale (0=never, 1=1 or 2 times, 2=3 or 4 
times, 3=5 or 6 times, 4=7 or more times). This questionnaire has been shown to be valid 
and reliable for use in children ages 8 – 18 years and yields three scales: Bullying, 
Physical Aggression, and Peer Victimization, of which Bullying and Victimization were 
included in analyses. Bullying includes 9 items (“I upset other students for the fun of it,” 
“in a group I teased other students,” “I helped harass other students,” “I teased other 
students,” “I was mean to someone when I was angry,” “I spread rumors about other 
students,” “I started [instigated] arguments or conflicts,” “I encouraged people to fight,” 
“I excluded other students from my clique of friends”), and peer victimization includes 4 
items (“other students picked on me,” “other students made fun of me,” “other students 
                                                        
2 Parent-reports of adolescent bullying and victimization were not obtained as research 





called me names,” “I got hit and pushed by other students”). Both scales demonstrated 
good reliability in the present sample (Bullying α = .82, Peer victimization α = .85).  
  Behavioral Cooperation. The Prisoner’s Dilemma (PD) game provided a 
behavioral measure of cooperation. This online version (Chita-Tegmark, 2019) is 
modeled on an in-person version of the game used successfully with 10-11 year-olds 
(Blake et al., 2015). In the game, the participant faces a situation where they must either 
cooperate with their play partner or defect (see Figure 5). If both cooperate, they each 
receive 3 points. If one player defects and the other cooperates, the defector gets 4 points 
and the cooperator gets 0 points, providing an incentive to defect. If both play partners 
defect, each gets 1 point. Decisions in the game are made simultaneously by the two 
players (adolescent and programmed ‘partner’) and the consequences of all decisions are 
visible on the screen. Practice trials and comprehension questions are included to ensure 
the adolescent understands the game. Twenty-two adolescents did not have data because 
they had either technical issues, failed the comprehension questions, or declined the task. 
There are 30 test trials; 10 trials with 3 different ‘partners’. For each trial, a score of 0 or 
1 is recorded (0=no cooperation, 1=cooperation). Participants were told that each 
‘partner’ was a person playing remotely, and that for every point earned they would 
receive a raffle ticket to win $250. Each ‘partner’, however, used pre-programmed 
strategies based on prior research with adults, designed to elicit different responses from 
the adolescents. Despite this, cooperation was highly correlated across the three partners 




defective=.73). Thus, an overall cooperation score collapsing across the three partners 
was used, with a possible range of 0-30.  
 
Figure 5. Visual of Online Prisoner’s Dilemma Game and Four Possible Outcomes. 
C=cooperates; D=defects. Online game developed by Dr. Chita-Tegmark  





 Parent-reported hyperactivity and self-reported bullying and victimization were 
skewed and were log-transformed to create a more normal distribution.  
Statistical Analysis Plan 
 Correlational analyses were computed to examine the longitudinal associations 
between early parent-reported CU and prosociality, and later externalizing and relational 
behaviors. Though these correlations can provide insight into associations across age, 
they cannot identify the extent to which early CU and prosociality independently predict 
adolescent behavior. Hence, early CU and early prosociality were simultaneously 
included as predictors in theoretically driven regression models. These were conducted 
separately by rater. Specifically, we fit three separate saturated regression models:  one 
with parent-rated externalizing outcomes, one with self-rated externalizing outcomes, and 
one with self-rated relational outcomes. These regression analyses accounted for non-
independence in the data arising from individuals nested within a family by using 
TYPE=CLUSTER in Mplus (Muthén & Muthén, 2012), and controlled for sex and age at 
time of adolescent assessment.  
Results 
Descriptive Statistics 
 Descriptive statistics for non-transformed variables are presented in Table 15. 
Early CU scores were consistent with other community samples (e.g., Waller, Hyde, et 
al., 2015; Willoughby et al., 2011). To examine the possibility of selective attrition, a 




data. There were no differences in CU scores (F=.03, p=.87), but participating 
adolescents did have higher prosociality in early childhood (participating M=15.16, non-




















Table 15. Descriptive Statistics for Early Childhood and Adolescent Behaviors*  
 




Early CU 1.38 (1.20) 0-5.5 246 







Hyperactivity 2.32 (2.46) 0-10 241 




Hyperactivity 4.52 (2.26) 1-9 239 
Aggression 24.87 (6.00) 14-43 239 
Bullying 2.43 (3.55) 0-30 239 
Victimization 1.44 (2.67) 0-16 239 
PD Cooperation 13.59 (8.11) 0-30 217 





 Early CU and early prosociality were moderately correlated (r=-.31, p=<.0001). 
As indicated in Table 16, both early CU and prosociality were modestly to moderately 
correlated with parent- and self-reported externalizing outcomes. For relational outcomes, 
neither was correlated with later bullying or behavioral cooperation, but both were 
modestly correlated with victimization. 
Table 16. Correlations (and 95% CIs) Between Early CU Behavior (CU) and 
Prosociality (PRO), and Adolescent Outcomes 
 Early CU Early PRO 
Parent-reported externalizing outcomes 
Hyperactivity .25 (.12, .37) -.27 (-.39, -.15) 
Aggression .37 (.25, .48) -.24 (-.36, -.11) 
Self-reported externalizing outcomes 
Hyperactivity .16 (.03, .28) -.22 (-.34, -.10) 
Aggression .14 (.01, .27) -.18 (-.30, -.05) 
Self-reported/measured relational outcomes 
Bullying .10 (-.03, .22) -.04 (-.17, .09) 
Victimization .15 (.02, .27) -.17 (-.30, -.05) 
PD Cooperation -.02 (-.16, .11) .01 (-.12, .15) 





 Predictors of externalizing behaviors are summarized in Table 17. Only early CU 
predicted parent-reported aggression in adolescence, whereas both early CU and early 
prosociality uniquely predicted variance in later parent-reported hyperactivity. For 
adolescent self-reports, only prosociality predicted later hyperactivity and aggression. 
Table 18 presents results from the model predicting relational outcomes. Early CU and 
prosociality did not uniquely predict any relational outcomes. 
Post-hoc Bifactor Analyses 
Given the different pattern of results for parent- and self-reported externalizing 
outcomes, we fit separate bifactor models for aggression and hyperactivity outcomes to 
determine the extent to which CU and prosociality predicted variance that is common to 
both parent- and self-reports, rather than specific to rater. In the bifactor measurement 
model, all items for the parent-reported and self-reported outcome (e.g., aggression) load 
onto an overall factor, with parent-reported items also loading onto a parent-specific 
factor and self-reported items onto a self-specific factor. In this way, the overall factor 
represents what is common to both raters, with rater variance pulled out into the separate 
parent and self-report factors. The correlation between the parent-specific and self-
specific factor was set to zero given that the overall factor inherently represents shared 
variance (Shields et al., 2019). The overall factor was regressed onto early CU and 
prosociality, as well as age and sex. For both models, fit indices were good (aggression: 
χ2=318.06, df=188, p=.00; RMSEA=.05; CFI=.89; hyperactivity: χ2=81.41 df=64, 




hyperactivity items loaded significantly on their respective overall factors suggesting the 
utility of an overall factor. After removing rater-specific variance, both early CU and 
early prosociality uniquely predicted variance in adolescent aggression (Figure 6) and 




Table 17. Early CU and PRO Predicting Adolescent Externalizing Outcomes 
Parent-reported Externalizing Self-reported Externalizing 
Hyperactivity Aggression Hyperactivity Aggression 
B SE β B SE β B SE β B SE β 
Covariates 
Sex -.03 .03 -.09 -.86 .63 -.10 -.11 .37 -.03 -2.29* .88 -.19* 




.16* .06 .20* 6.81* 1.40 .33* 1.00 .80 .10 2.83 2.05 .11 
Early 
PRO 
-.01* .004 -.22* -.18 .10 -.13 -.11* .05 -.17* -.26* .14 -.15* 
Note. Parent- and self-reported outcomes were run in separate models. PRO=prosociality. *significant at p<.05. aAge 




Table 18. Early CU and PRO Predicting Adolescent Self-reported Relational Outcomes 
Bullying Victimization Prisoner’s Dilemma Cooperation 
B SE β B SE β B SE β 
Sex -.16* .05 -.24* -.12* .05 -.19* -.99 1.43 -.06 
Agea .03 .02 .10 -.01 .02 -.05 .70 .54 .11 
Early 
CU 
.14 .11 .09 .14 .11 .10 -1.16 3.21 -.03 
Early 
PRO 
.00 .01 .01 -.01 .01 -.09 .05 .21 .02 




Figure 6. Bifactor model predicting adolescent aggression from early CU and early prosociality. *age at adolescent survey. Significant 
pathways are indicated in bold. Items labeled P1, P2… are parent-reported items. Items labeled S1, S2… are self-reported items. They do 
not correspond with the specific item number from the survey, but are labeled chronologically for ease of interpretation. 

























Figure 7. Bifactor model predicting adolescent hyperactivity from early CU and early prosociality. *age at adolescent survey. Significant pathways are 
indicated in bold. Items labeled P1, P2… are parent-reported items Items labeled S1, S2… are self-reported items. They do not correspond with the 





















In our community sample, CU and prosociality in early childhood were minimally 
associated with later self-reported adolescent relational behaviors, but did predict parent- 
and self-reported externalizing problems (i.e., aggression and hyperactivity) into 
adolescence. Yet, the extent to which early CU and early prosociality served as 
independent risk and protective factors for later externalizing behavior varied according 
to rater in adolescence. Both did, however, uniquely predict aggression and hyperactivity 
when considering what is consistent across raters. These results highlight the utility of 
using separate CU and prosociality constructs in early childhood as risk and resiliency 
factors to better understand later maladaptive behaviors, while also emphasizing the 
importance of carefully considering measurement and rater. This is consistent with the 
only other study examining differential associations between CU and prosociality 
(Willoughby et al., 2015). Specifically, though they used different relational outcomes 
(i.e., relationship quality with peers, teachers, and parent), different reporters (i.e., parent 
and teacher rather than parent and self), and different ages (i.e., concurrent associations in 
middle childhood rather than predictive associations from early childhood to 
adolescence), the overall message was similar: childhood CU and prosociality do 
differentially predict behavior, and rater matters.  
Early CU and Prosociality Predicting Self-Reported Adolescent Relational 
Outcomes 
 CU and prosociality in early childhood were not significantly related to later 




lack of association with later behavioral cooperation is a function of the “game” structure 
of the task, which may tap behavior not typical of the child’s real-life behavior. However, 
cooperation on this game has been associated with the related construct of child conduct 
problems (Blake et al., 2015), suggesting external validity. Perhaps, instead, early CU 
and prosociality are simply not relevant to this behavior into adolescence. Alternatively, 
CU and prosociality may be associated specifically with the child’s response to defective 
partners (i.e., retaliatory behavior), rather than overall cooperation. Though not within the 
scope of this study, future work should investigate these nuances in Prisoner’s Dilemma 
behavioral responses in the context of CU and prosocial behavior.  
The lack of association with bullying is somewhat inconsistent with the general 
pattern of higher CU and lower prosociality in children and adolescents who bully more 
(for meta-analysis see Eisenberg et al., 2006; Geel et al., 2017), however, the majority of 
research has been cross-sectional and the meta-analysis on bullying and CU did not 
include longitudinal data. The fact that we examined these associations from early 
childhood into adolescence – approximately ten years later – may explain this 
discrepancy. Furthermore, the associations between early CU and relational outcomes 
have been less researched than associations with later externalizing behaviors. Indeed, the 
meta-analysis included no early childhood samples. Thus, it is also possible that early CU 
may not be as relevant to bullying as later CU, even when assessed concurrently or across 
a shorter period. Future research should examine the relations between early CU and 
prosociality, and bullying in preschool and elementary school. This will help illuminate if 




bullying more generally, or if it is simply not predictive over the long period of time and 
great change between early childhood and adolescence.  
As previously mentioned, research on the associations between CU and 
victimization, and prosociality and victimization, is less conclusive. Our results support 
work suggesting that greater CU and less prosociality are related to increased 
victimization (Dempsey et al., 2006; Fanti & Kimonis, 2012; Fontaine et al., 2018; 
Kokkinos & Voulgaridou, 2018; Sugimura et al., 2017), even when spanning early 
childhood to adolescence. Nonetheless, the association was modest. Furthermore, when 
both CU and prosociality were included as early predictors of later relational outcomes in 
a regression model, neither predicted adolescent victimization. In other words, neither 
CU nor prosociality in early childhood independently predict later victimization. Given 
that we had 95% power to detect independent effects of CU and prosociality greater than 
.09 (based on an effective sample size of n=174 taking into account intraclass 
correlations within families), this suggests it is not a power issue. Rather, it appears that 
what does predict adolescent self-reported victimization is what is common to both CU 
and low prosociality in early childhood. Perhaps the general tendency to care little about 
others’ feelings is common to both, and in turn makes them less “likeable” by their peers 
and more likely to be victimized. The extent to which this general tendency persists 
across development, and continues to bother peers, could explain the modest longitudinal 
correlations between the early CU and prosociality constructs, and later self-rated 
victimization in adolescence. It is also possible that this general tendency is associated 




later in development. This could be because patterns of victimization may be hard to 
break (i.e., once becoming a victim you are more likely to remain one, regardless of how 
your behavior may change), or because it may create a vicious cycle wherein victimized 
children continue to show less tendency to care about others because of the negative 
experience of victimization at the hands of peers. However, given the limited longitudinal 
work on peer victimization, stability in peer victimization or “chronic victimization” is 
not well understood. Furthermore, the work that does exist has often focused on pubertal 
timing and internalizing behavior problems in the context of chronic victimization across 
late childhood and adolescence (e.g., Haltigan & Vaillancourt, 2018). More research 
employing longitudinal approaches (e.g., cross-lagged and latent-class analysis) across 
early childhood to adolescence is needed to elucidate the possible mechanisms 
underlying the associations between early CU and prosociality, and later adolescent peer 
victimization. This research should keep in mind, however, that using CU and 
prosociality as separate constructs would likely not provide additional information. 
Instead, creating a common factor that represents shared variance may be most 
informative. 
Early CU and Prosociality Predicting Parent- and Self-Reported Adolescent 
Externalizing Outcomes 
As has been found with research spanning early to mid or late childhood (e.g., 
Frick et al., 2014a; Gülay, 2011; Hay et al., 2010; Waller, Hyde, et al., 2016; Willoughby 
et al., 2011), early CU was a risk factor for, and prosociality a protective factor against, 




expand upon this literature in several ways. First, children who demonstrate higher levels 
of CU in early childhood are at risk for developing problematic behaviors beyond 
childhood and into adolescence. Similarly, early prosociality may buffer children against 
later maladaptive behaviors. This work links two important developmental periods in our 
understanding of CU, and socio-emotional development more broadly. As such, results 
provide support for targeting socio-emotional behaviors in early childhood in an attempt 
to prevent problematic behavior in adolescence, when it can be harder to treat. Second, 
we provide evidence that early CU and prosociality are independent predictors of later 
behavioral outcomes. When considering what is common to both raters, both CU and 
prosociality significantly predicted aggression and hyperactivity. Said another way, one 
construct does not appear to be more important than the other in predicting adolescent 
aggression and hyperactivity, rather, both explain meaningful variance in later 
externalizing behaviors. Not only are they distinct early domains with certain unique 
genetic and environmental etiologies (Flom, Wagner, Ganiban, & Saudino, In Prep), they 
both independently predict externalizing behavioral outcomes approximately ten years 
later. This highlights the developmental significance and utility of using CU and 
prosociality as distinct risk and resilience constructs in early childhood, and addressing 
them separately in interventions. Lastly, we highlight the importance of using multiple 
raters. Specifically, early CU may have better predictive validity of later parent-reported 
externalizing behaviors, whereas early prosociality may be more informative in 
predicting self-reported externalizing outcomes in adolescence. It was only when 




as consistent independent predictors of both aggression and hyperactivity. Thus, utilizing 
multiple raters, and identifying commonalities between them, revealed links that would 
have otherwise been missed.   
Study Limitations and Conclusions 
The current study has important strengths, including a multi-rater approach 
utilizing longitudinal data spanning early childhood to adolescence. However, limitations 
should be mentioned. First, though we provided data from both parent- and self-report in 
adolescence, our early childhood sample relied solely on parent-report. Given that 
relatively few children in our sample attended school/daycare at such a young age, we did 
not have the option of including teacher ratings. We also relied on solely on self-report 
for relational outcomes based on prior research suggesting that parents are not reliable 
reporters of bullying behaviors in their adolescent children (Holt et al., 2009; Hymel & 
Swearer, 2015). Second, attrition analyses indicated that despite no differences between 
participating and non-participating adolescents in levels of early CU, participants were 
significantly higher in prosociality in early childhood. Though differences were small, it 
may have biased the data toward finding an effect of prosociality. The relevance of early 
CU in the current data, however, suggests that this group of adolescents still had 
significant and meaningful variation in negative socio-emotional behaviors.  
In sum, the current study supports the long-term developmental significance of 
early childhood CU into adolescence, particularly as a risk factor in predicting later 
externalizing behaviors. Moreover, this work provides further support to the argument 




separate construct that indicates unique resilience against later externalizing problems. 
Though what is common to both appears to explain the modest associations with 
adolescent self-reported victimization, both independently accounted for variation in 
adolescent aggression and hyperactivity when tapping what is common across parent- 
and self-report. Thus, targeting both CU and low prosociality in interventions in early 
childhood, rather than one or the other, will likely be most beneficial in preventing later 







In recent years, there has been an increased interest in investigating early CU. A 
motivating factor for this focus on early childhood is the potential to identify and 
intervene upon children at risk for more severe and persistent maladaptive behavior 
problems later in development, when it becomes more difficult to treat. Younger children 
are more receptive to interventions given the malleability of behavior at this point in 
development (e.g., Olds et al., 2005). This, coupled with the costly impact of CU and 
related psychopathy (e.g., Antisocial Personality Disorder) to society later in 
development, has called attention to investigating early CU in hopes to alleviate these 
problems. There has also been work demonstrating the utility of investigating childhood 
CU in non-clinical samples (e.g., Flom et al., 2019; Viding & McCrory, 2012a; Waller et 
al., 2017), further solidifying the need to better understand this construct, even in the 
absence of severe psychopathology as in early childhood. Until now, however, the long-
term impact of CU into adolescence had not been investigated, likely due to the difficulty 
of researching a longitudinal sample spanning the two developmental periods. This 
dissertation provides empirical support for the long-term developmental significance of 
early CU into adolescence, as well as its distinction and similarities with prosocial 
development, an important behavioral correlate. 
It is noteworthy that across developmental periods of great socio-emotional and 
cognitive change, early CU was still relevant to adolescent behavior. Studies 1 and 3 
established lasting effects of early CU by demonstrating its stability, as well as its 




childhood to adolescence, with genetic factors explaining this stability. This may allow 
for future identification of young children at genetic risk for later problems; however, 
although informative, the modest association across age makes childhood CU an unlikely 
“candidate” for informing molecular genetic research seeking specific genes or 
phenotypic research exploring specific environments influencing CU across 
development. The majority of genetic and environmental variance in adolescent CU was 
independent from early childhood, highlighting substantial change at both the biological 
and environmental level across childhood. Though early emerging behavior problems are 
often indicative of more severe and persistent behavior down the road (e.g., Campbell, 
1995), this work points to important change at the level of genetic and environmental 
etiology. The genes and environments that affect CU largely differ across early childhood 
and adolescence, and interventions appropriate for one developmental period may not be 
beneficial for the other. The current findings suggest that future work should take a 
strongly developmental approach when exploring factors that influence CU and targets 
for intervention.  
The importance of early CU to adolescent behavior is also demonstrated by Study 3 
that identifies CU in early childhood as a risk factor for other later maladaptive outcomes. 
Specifically, early CU denotes unique risk for increased aggression and hyperactivity in 
adolescence, as well as shared risk with low prosociality for later victimization. Taken in 
combination with results from a second preschool sample (Study 2) that shows starting 




this body of work suggests that early CU, though only modestly stable into adolescence, 
is still important in indexing children at-risk for more behavior problems at later ages. 
All three studies demonstrate the significance of prosociality to CU, while also 
underlining important distinctions that allow for a more nuanced understanding of the 
early CU construct. In Study 1, results suggest that early prosociality may actually be 
even more relevant to the development of later adolescent CU than CU itself. 
Furthermore, we provide evidence that there are genetic effects above and beyond those 
contributing to CU stability that link early prosociality and adolescent CU. It may be that 
in our community sample low prosociality in early childhood is more normative and 
variable than CU behavior, and thus a better predictor of later CU. Notably, however, 
early CU and prosociality were both relevant to later adolescent externalizing behavioral 
outcomes in Study 3. In other words, although CU does not predict unique variance in 
later CU after considering early prosociality, it does predict unique variance in other 
problematic adolescent behaviors. The similarities and distinctions between CU and 
prosociality are also illustrated in Study 2, which specifically sought to examine the 
extent of their differences at the structural, developmental, and etiological levels. 
Confirmatory factor analyses demonstrated that CU and prosociality are separate domains 
in young children. With support for the two as different constructs, longitudinal growth 
modeling and multivariate genetic models expanded upon this to explore the extent of 
developmental and etiological overlap and distinction. Parallel process models indicated 
both independent and inter-connected developmental patterns across early childhood. 




prosociality was associated with change in CU across preschool, the starting level of 
early CU did not relate to change in prosociality. In addition, there was less change in CU 
when starting off with more problematic behavior, whereas change in prosociality was 
less likely when starting off with less problematic behavior (i.e., more prosociality). At 
the level of genetic etiology, twin analyses showed that despite modest genetic and 
environmental overlap between CU and prosociality in early childhood, a substantial 
amount of genetic and environmental factors were unique to each.  
These structural, developmental, etiological, and predictive distinctions have 
important implications for theory, measurement, and intervention. Despite theoretical 
implications that the presence of CU is the same as the absence of prosociality, these data 
do not support this. Low prosociality should not be used as a substitute for CU behavior, 
and the two should be conceptualized and assessed separately in early childhood. 
Evidence that each independently explains later behavior emphasizes the benefit of using 
both constructs in early childhood. This also points to the importance of separately 
addressing CU and prosocial behavior in interventions in early childhood. Further work 
identifying unique behavioral correlates of CU versus low prosociality can help identify 
specific avenues for addressing both domains in intervention to have the greatest impact.  
In addition to providing novel and important information on the early CU construct 
specifically, this research also provides support more generally for using a 
developmentally-informed perspective when investigating childhood CU. Not 
surprisingly, given its relevance to severe psychopathy, the majority of research on CU 




current definition of the CU construct, and has been critical in explaining heterogeneity in 
very difficult and problematic behavior such as Conduct Disorder and Antisocial 
Personality Disorder. However, the clinical importance of CU was first demonstrated in 
adults and incarcerated adolescents, and much of what we know about childhood CU has 
been a downward extension from the adult literature (Patrick et al., 2007). In this regard, 
it is beneficial to integrate a developmental perspective that carefully considers potential 
differences across development. Indeed, the importance of the developmental approach 
has been emphasized in the literature (e.g., Frick et al., 2014c; Wagner et al., 2019; 
Waller et al., 2017; Willoughby et al., 2014). By investigating early CU in two 
longitudinal samples that addressed its long-term stability, developmental trajectories, 
and distinction from a related, normative construct (e.g., prosociality), this dissertation 
demonstrates the value of a developmental science perspective. Moreover, evidence of 
modest stability in CU points to the importance of using a developmental approach that 
continues to investigate intricacies of childhood CU. There is considerable change 
occurring across development, and it is necessary to consider age to truly comprehend 
childhood CU. As previously discussed, these developmental approaches can provide 
information that has theoretical, methodological, and intervention implications relevant to 
clinical and non-clinical behavior. Future research should continue to integrate 
developmental and clinical approaches to allow for the most accurate understanding of 
child CU, and child psychopathology more broadly.  
This body of work raises interesting future avenues for research that utilize a 




between CU and prosociality at other points in development. For example, research 
should use longitudinal growth modeling to examine parallel processes across different 
developmental stages and longer periods of time, as well as behavioral indicators or 
outcomes of different developmental trajectories of CU and prosociality. This may help 
further identify at-risk children, and those more likely to exhibit positive change. Having 
this information can help more effectively target childhood interventions. The finding 
that there are unique nonshared environmental influences on both CU and prosociality 
raises the question of the specific environments that influence each domain. MZ 
differences studies with measured environments that are specific to each twin can begin 
to identify specific nonshared environmental influences on CU and prosociality, and how 
these differ across age. Notwithstanding important modest stability indicating continuity 
across a wide span of development, this dissertation underscores the substantial change 
occurring in CU behavior from early childhood to adolescence. Identifying factors 
implicated in this long-term change, either positive (i.e., decreasing CU) or negative (i.e., 
increasing CU), will be a critical next step. The current approach of dissecting the 
association between CU and prosociality should also be applied to other behavioral 
correlates and components of CU, such as empathy and guilt. The literature often focuses 
on early CU and behavior problems, but work investigating CU and its relation(s) to 
more normative behaviors can help explain its structure in childhood. This is particularly 
important in light of the lower reliability of CU measures in early childhood. An 
increased awareness of the components and behavioral correlates of CU in young 




behavioral assessments. Specifically, by exploring various normative behavioral 
correlates more in depth, we can begin to identify whether certain behavioral components 
or correlates are more integral to the measurement and treatment of early CU than others. 
Does this vary at different ages? Furthermore, genetically-informed work on different 
behavioral correlates can address the extent to which certain behaviors may more 
genetically-linked to CU, whereas others may be more environmentally-linked? 
Additionally, research should also continue to focus on community samples. Most 
individuals in the population do not have severe psychopathology but CU in normative 
samples is nonetheless predictive of problem behaviors, and a further awareness how CU 
affects behavior and functioning in the absence of such psychopathology can have broad 
implications. 
These studies highlight the long-term developmental significance of early CU, in 
both its stability and predictive validity into adolescence. This work also demonstrates 
the relevance of prosociality to the early CU construct, and the utility of integrating 
childhood CU research with work on normative prosocial development. Nonetheless, CU 
and prosociality are not simply flip sides of the same coin in early childhood, and should 
be viewed as distinct constructs that independently explain maladaptive behavior. 
Developmentally- and biologically-informed approaches should continue to be used 
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